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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a braking device 
mounted on a front-wheel driven vehicle and including a 
regenerative braking device and a liquid pressure braking 
device by which front and rear liquid pressure braking 
torques are distributed in accordance with an ideal 
distribution line, for inhibiting the deterioration of energy 
vmw efficiency while inhibiting the deteriorating control stability 
of the vehicle. 

SOLUTION^ This device makes regenerative braking 
torque smaller when the increasing gradient of slip relative 
to a front and rear rotating speed difference is greater than 
when it is smaller. Accordingly, total front and rear braking 
torque distribution can be approximated to ideal 
distribution and the deterioration of control stability is 
inhibited. Since the regenerative braking torque is 
controlled with the gradient of relative slip, the excessive 
deterioration of energy efficiency can be inhibited without 
excessively controlling the regenerative braking torque. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By controlling the regenerative-braking equipment which adds regenerative-braking torque to the 
driving wheel of a car by regenerative braking of an electric motor, and its regenerative-braking equipment 
It is a damping device containing the regenerative-braking torque control equipment which controls said 
regenerative-braking torque. The damping device characterized by including the control means 
corresponding to the speed-difference inclination by which said regenerative-braking torque control 
equipment controls said regenerative-braking torque based on the inclination of the absolute value of the 
longitudinal velocity difference which is a difference of the rotational speed of the front wheel of said car, 
and the rotational speed of a rear wheel. 

[Claim 2] The damping device with which it is a damping device containing the regenerative -braking 
equipment which adds regenerative-braking torque to the wheel of a car by regenerative braking of an 
electric motor, and the regenerative-braking torque control equipment which controls said 
regenerative-braking torque by controlling the regenerative-braking equipment, and said 
regenerative-braking torque control equipment is characterized by to include the control means 
corresponding to revolution extent to which said regenerative-braking torque is changed with the inclination 
according to extent of revolution of said car. 

[Claim 3] By carrying out friction engagement of the friction member to the regenerative-braking equipment 
which adds regenerative-braking torque to the wheel of a car by regenerative braking of an electric motor, 
and the brake body of revolution rotated with said wheel By controlling at least one side of the 
friction-damping equipment which adds friction-damping torque to a wheel, and these regenerative-braking 
equipment and friction-damping equipment It is a damping device containing the total damping torque 
control unit which controls the total damping torque containing at least one side of the regenerative-braking 
torque and friction-damping torque which are added to said wheel, said total damping torque control unit - 
** ~ with the case where it is, before completing detection preparation, although beforehand set of the 
sensors contained in the damping device concerned ** When there is less travel of said friction-damping 
equipment after the ignition switch of a car switches to ON condition than the setting travel defined 
beforehand, ** The damping device characterized by including a regenerative-braking torque control means 
to control said regenerative-braking torque to the set point which was able to be defined beforehand in the 
case of [ with the case where the elapsed time from the time of the last actuation termination of said 
friction-damping equipment exceeds the setup time defined beforehand ] at least one. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to control of regenerative-braking torque especially about the 

damping device equipped with regenerative-braking equipment. 

[0002] 

[Description of the Prior Art] An example of the damping device equipped with regenerative-braking 
equipment is indicated by the publication -number 5-No. 161213 official report. When it becomes more than 
the established state as which the revolution condition was beforehand determined to this official report 
during braking in the damping device of a publication, it is switched to regeneration control mode from a 
regeneration priority mode. If switched to regeneration control mode, since allocation before and after 
damping force will be brought close to ideal allocation, the fall of the driving stability of a car can be 
controlled. However, in regeneration control mode, since regenerative-braking torque was similarly 
controlled regardless of extent of revolution, depending on extent of revolution, regenerative-braking torque 
was controlled too much, and there was a problem that energy efficiency worsened. Moreover, in an 
above-mentioned damping device, when abnormalities arise to regenerative-braking equipment, it is made to 
be carried out in regenerative-braking torque 0. 
[0003] 

[Object of the Invention, a technical-problem solution means, and effectiveness] the technical problem of 
this invention which makes the above situation a background being aiming at a deployment of energy, 
controlling the fall of the driving stability of a car, and specifically performing fine quantum control of 
regenerative-braking torque, and the inhibitory control of regenerative-braking torque — texture — it is 
controlling the fall of driving stability by carrying out densely etc., avoiding superfluous control of 
regenerative-braking torque, this technical problem — a damping device — following each voice — 
considering as a thing [ like ] — it is solved. Like a claim, each mode is classified into a term, gives a number 
to each item, and indicates it in the format of quoting the number of other terms if needed. This is for 
making an understanding of this invention easy to the last, and should not be interpreted as the technical 
features and those combination of a publication being limited to this specification by each following item. 
Moreover, when two or more matters are indicated by the 1st term, it is also possible always not to have to 
adopt the matter of these plurality together and to adopt only some matters. 

(1) By controlling the regenerative-braking equipment which adds regenerative-braking torque to the driving 
wheel of a car by regenerative braking of an electric motor, and its regenerative-braking equipment It is a 
damping device containing the regenerative-braking torque control equipment which controls said 
regenerative-braking torque. The damping device characterized by including the control means 
corresponding to the speed-difference inclination by which said regenerative-braking torque control 
equipment controls said regenerative-braking torque based on the inclination of the absolute value of the 
longitudinal velocity difference which is a difference of the rotational speed of the front wheel of said car, 
and the rotational speed of a rear wheel (claim 1). Since regenerative-braking torque is controlled in a 
damping device given in this paragraph based on the inclination of the absolute value of a longitudinal 
velocity difference, as compared with the case where it is controlled based on the absolute value of a 
longitudinal velocity difference itself, the control delay of regenerative-braking torque is small, and ends, 
and the fall of driving stability is controlled at an early stage. Consequently, it can avoid that 
regenerative-braking torque is controlled too much and energy efficiency worsens, and the fall of driving 
stability can be avoided good. However, in this invention, using the absolute value of a longitudinal velocity 
difference itself for control is not necessarily eliminated. According to this invention, further, since 
regenerative-braking torque can be controlled without being based on the control input of a brakes operation 
member, actuation variation and the amounts of control of a steering wheel, the coefficient of friction mu of 
a road surface, etc., forming the equipment which detects these also has an advantage of becoming less 
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indispensable. However, concomitant use of these detection equipment is not necessarily eliminated in this 
invention. Even if regenerative-braking torque is continuously changed according to the inclination of the 
absolute value of a longitudinal velocity difference, it may be changed gradually, although a longitudinal 
velocity difference is acquired by the speed-difference acquisition equipment which acquires the difference 
of the rotational frequency of a front wheel, and the rotational frequency of a rear wheel ~ this damping 
device — antilock one — since the wheel rotational-speed detection equipment for antilock control can detect 
a longitudinal velocity difference when it is a controllable damping device, it becomes unnecessary to form 
the speed-difference acquisition equipment only for regenerative-braking torque controls, and a cost rise can 
be avoided. In addition, it is not [ that what is necessary will be just to control control of 
regenerative-braking torque based on the inclination of a longitudinal velocity difference as a result ] 
indispensable to control regenerative-braking torque based on the inclination of the longitudinal velocity 
difference itself. For example, the control based on the inclination of the value which could control 
regenerative-braking torque based on the inclination of the amount proportional to a longitudinal velocity 
difference, and broke the longitudinal velocity difference by whenever [ car-body-speed ] is the example. 
Moreover, as inclination of a longitudinal velocity difference, the differential value of a longitudinal velocity 
difference, the variation per unit time amount, etc. correspond. 

(2) (1) to which the friction-damping equipment contains in these wheels the friction-damping torque 
allocation equipment which distributes mostly the friction-damping torque of a front wheel, and the 
friction-damping torque of a rear wheel according to an ideal allocation line, including the friction-damping 
equipment which adds friction-damping torque when the damping device concerned makes the front wheel 
and rear wheel of said car carry out friction engagement of the friction member, respectively Damping 
device given in a term. Although friction-damping torque is added to a driving wheel and a non-driving 
wheel, regenerative-braking torque is added to a driving wheel, and is not added to a non-driving wheel. 
That is, both regenerative-braking torque and friction-damping torque will be added to a driving wheel, and 
only friction-damping torque will be added to a non-driving wheel. Thus, although at least one side of 
regenerative-braking torque and friction-damping torque is added to a wheel, in this specification, the 
damping torque (regenerative-braking torque and friction-damping torque at least on the other hand) applied 
to a wheel is called the total damping torque. When this damping device is carried in the car whose rear 
wheel is a non-driving wheel, as shown in drawing 12 , the direction of the total damping torque applied to 
the front wheel as a driving wheel from the total damping torque applied to the rear wheel as a non-driving 
wheel becomes large by regenerative-braking torque. When braking is performed for coefficient of friction 
mu in the condition that the total damping torque is comparatively low, on a high road surface, also in any of 
a front wheel and a rear wheel, a slip is small and becomes the magnitude with almost same rotational speed 
of a front wheel and rotational speed of a rear wheel. To it, in relation with the coefficient of friction mu of a 
road surface, when the total damping torque is large, a front wheel slips ahead of a rear wheel, and a 
rotational-speed difference arises with a front wheel and a rear wheel. When regenerative-braking torque is 
large, from the case of being small, the difference of the total damping torque of a front wheel and the total 
damping torque of a rear wheel becomes large, and the bias to the front wheel of damping torque allocation 
becomes large. Although this bias is called damping torque allocation ****, if damping torque allocation 
**** is large, the inclination of a front-wheel precedence slip will become more remarkable, and it will 
become easy to produce a longitudinal velocity difference. In this case, if regenerative-braking torque is 
controlled according to the inclination of the absolute value of a longitudinal velocity difference, at an early 
stage, damping torque allocation **** can be made small and it can bring close to ideal allocation. 
Friction-damping torque allocation equipment can use friction-damping torque of a front wheel, and 
friction-damping torque of a rear wheel as separately controllable order independent friction-damping torque 
control equipment, or can use them as a proportioning valve. When friction-damping equipment is a fluid 
pressure damping device which carries out friction engagement by the fluid pressure to which the friction 
engagement member (pad) was supplied by the body of revolution (Rota) rotated with a wheel at the wheel 
cylinder, a proportioning valve is prepared in the fluid pressure network by the side of a rear wheel. If input 
fluid pressure becomes more than a set pressure (breaking point fluid pressure), since the increment in the 
output fluid pressure (fluid pressure by the side of a rear wheel) of a proportioning valve will be controlled 
to the increment in input fluid pressure, the fluid pressure by the side of a rear wheel is controlled to the 
fluid pressure by the side of a front wheel. In addition, the ideal allocation line shown in drawing 12 is a line 
which can be realized with a proportioning valve, and is a line it can be considered that is an ideal allocation 
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(3) (2) said whose regenerative-braking equipment is what adds said regenerative-braking torque to either of 
said front wheels and rear wheels, and is not added to another side Damping device given in a term. The 
damping device concerning this paragraph is carried in the car containing a non-driving wheel. A 
non-driving wheel may be a front wheel, or may be a rear wheel. 

(4) (1) which contains at least one side with an increment means at the time of speed-difference reduction to 
which regenerative-braking torque is made to increase based on the reduction inclination of a control means 
and the absolute value of a longitudinal velocity difference at the time of the increment in the speed 
difference which controls regenerative-braking torque for said control means corresponding to 
speed-difference inclination based on the increment inclination of the absolute value of a longitudinal 
velocity difference A term thru/or (3) Damping device of any one publication of the term. If it can detect 
whether the driving stability of a car is in a fall inclination if based on forward [ of the inclination of the 
absolute value of a longitudinal velocity difference ], and negative, or it is in a recovery inclination and is 
based on the magnitude of the inclination, the fall rate of driving stability and a recovery rate are detectable. 
Regenerative-braking torque may be controlled based on forward [ of inclination ], and negative, or may be 
made to be controlled based on the magnitude of inclination, and it means that it was controlled anyway 
according to the change inclination of driving stability corresponding to it. For example, when the change 
inclination of the absolute value of a longitudinal velocity difference is a forward value, according to the 
increment inclination, regenerative-braking torque is made small (when it is increasing), and in being a 
negative value (when it is decreasing), it enlarges according to the reduction inclination. If 
regenerative-braking torque is controlled according to the increment inclination of the absolute value of a 
longitudinal velocity difference, the order total damping torque allocation can be brought close to ideal 
allocation, and the fall of driving stability can be controlled. Moreover, for example, simply, when the 
absolute value of a longitudinal velocity difference is beyond the set point, as compared with the case where 
grant of regenerative-braking torque is made to be stopped, it can avoid that regenerative-braking torque is 
controlled superfluously, and decline in energy efficiency can be controlled. Moreover, if 
regenerative-braking torque is made to be enlarged according to reduction inclination, decline in energy 
efficiency is avoidable good. 

(5) (1) in which said control means corresponding to speed-difference inclination includes the inclination 
control means corresponding to the speed-difference inclination to which regenerative-braking torque is 
changed with the inclination according to the inclination of the absolute value of said longitudinal velocity 
difference A term thru/or (4) Damping device of any one publication of the term. If regenerative-braking 
torque is decreased with the inclination according to the magnitude of the increment inclination of a 
longitudinal velocity difference, it can bring close to ideal allocation with the speed according to the fall rate 
of the driving stability of a car, and the fall of driving stability can be avoided good. Moreover, if 
regenerative-braking torque is made to increase with the inclination according to the magnitude of reduction 
inclination, energy efficiency can be raised with the speed according to the recovery rate of driving stability. 

(6) (1) in which said control means corresponding to speed-difference inclination includes a modification 
control means to control modification of said regenerative-braking torque A term thru/or (5) Damping 
device of any one publication of the term. If there is much modification frequency of regenerative-braking 
torque, the life of regenerative-braking equipment may become short, or an operators braking feeling may 
worsen. It is desirable to control modification of regenerative-braking torque in these cases. For example, 
regenerative-braking torque is maintained at fixed magnitude at least in one side of the case where the 
absolute value of a longitudinal velocity difference is smaller than the set point, and the case where the 
inclination of the absolute value of a longitudinal velocity difference is smaller than setting inclination. 
Consequently, the modification frequency of regenerative-braking torque decreases, the fall of the endurance 
of regenerative-braking equipment can be controlled, or aggravation of a braking feeling can be controlled. 

(7) The friction-damping equipment which adds friction-damping torque to a wheel by making the brake 
body of revolution which the damping device concerned rotates with said wheel carry out friction 
engagement of the friction member, By controlling at least one side of the friction-damping equipment and 
said regenerative-braking equipment (1) containing the total damping torque control unit which controls the 
total damping torque of each wheel containing at least one side of said friction-damping torque and 
regenerative-braking torque A term thru/or (6) Damping device of any one publication of the term. For 
example, the total damping torque of each wheel is controllable to approach the demand total damping 
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torque which an operator demands. In this case, it is desirable to form the demand total braking-torque 
acquisition equipment which acquires the demand total braking torque based on the physical quantity 
generated according to the control input of an operator's brakes operation member and a control input. 

(8) (1) in which said regenerative-braking torque control equipment includes the control means 
corresponding to revolution extent to which said regenerative-braking torque is changed with the inclination 
according to extent of revolution of said car A term thru/or (7) Damping device of any one publication of the 
term. If regenerative-braking torque is changed with the inclination according to extent of revolution, the fall 
of driving stability can be controlled with the speed according to extent of revolution, and it can avoid good 
that energy efficiency falls superfluously. 

(9) (8) including a control means selection means it to choose said control means corresponding to 
speed-difference inclination when said regenerative-braking torque control equipment has said car in a 
rectilinear-propagation condition, and to choose said control means corresponding to revolution extent when 
it is in a revolution condition Damping device given in a term. In a damping device given in this paragraph, 
even if a car is in a rectilinear-propagation condition and it is in a revolution condition, regenerative-braking 
torque is controlled good. In addition, it is desirable to form the run state acquisition equipment which 
detects whether said car is in a rectilinear-propagation condition or it is in a revolution condition. The 
revolution condition acquisition equipment which acquires extent of revolution can be made to serve as run 
state acquisition equipment. 

(10) By carrying out friction engagement of the friction member to the brake body of revolution which the 
damping device concerned rotates with said wheel The friction-damping equipment which adds 
friction-damping torque to a wheel is included. Said regenerative-braking torque control equipment (1) 
including a regenerative-braking torque control means to control said regenerative-braking torque to the set 
point which was able to be defined beforehand when the established state as which one [ at least ] actuation 
environment of said regenerative-braking equipment and friction-damping equipment was determined 
beforehand is not reached A term thru/or (9) Damping device of any one publication of the term. If brakes 
operation by the operator is performed, it must be made for a damping device to have to operate also in the 
condition that the actuation environment of regenerative-braking equipment or friction-damping equipment 
has not reached an established state. In this case, the braking effects (car deceleration etc.) actually produced 
may separate from the magnitude corresponding to the amounts of brakes operation by the operator (the 
operating physical force of a brakes operation member, an actuation stroke, operate time, etc.), and an 
operator needs to adjust the amount of brakes operation so that the braking effects which self wants may be 
obtained. When the actuation environment of regenerative-braking equipment has not reached an established 
state, it is obvious for the above-mentioned management according [ the direction where 
regenerative-braking torque is controlled by the set point (the small value near 0 or it is desirable) defined 
beforehand ] to an operator to be easy. When the actuation environment of friction-damping equipment has 
not reached an established state to it, it is a little complicated. First, in order not to always operate 
regenerative-braking equipment, as for controlling to the small set point which it usually came out that it is 
comparatively small, and the maximum of the braking effects which may be produced with 
regenerative-braking equipment made suspend actuation of friction-damping equipment for a certain reason, 
or was defined beforehand, it is common for it to be impossible. And if the actuation environment of the 
friction-damping equipment has not reached an established state when friction-damping equipment is the 
thing which has actuation electrically controlled according to the amount of brakes operation, the gap with 
an intention of the operator who appeared in the amount of brakes operation, and the magnitude of the 
friction-damping torque actually produced may become large. When an operator copes with this situation, 
the actuation environment of regenerative-braking equipment does not reach an established state, but even if 
it is the case where control of regenerative-braking torque is performed appropriately, of course [ when 
control of regenerative-braking torque is unsuitable ] So that it may become the magnitude which the 
braking effects generated according to the total damping torque which is the sum of friction-damping torque 
and regenerative-braking torque mean It is easier to adjust the amount of brakes operation so that it may 
become the magnitude which the braking effects generated according to the total damping torque which 
does not include regenerative-braking torque rather than it adjusts the amount of brakes operation mean in 
many cases. Also when friction-damping equipment is a simple fluid pressure brake gear with which a 
friction member is forced on brake body of revolution by transmitting the master cylinder fluid pressure 
according to the brakes operation force to a wheel cylinder, in the condition that the actuation environment 
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— the temperature of brake fluid is low and viscosity is high ~ has not reached an established state, 
management of an operator becomes [ the direction where regenerative-braking torque is controlled by the 
value near 0 or it ] easy. Then, in the damping device of this paragraph, when the established state as which 
one [ at least ] actuation environment of regenerative-braking equipment and friction-damping equipment 
was determined beforehand was not reached, we decided to control to the set point which was able to define 
regenerative-braking torque beforehand with the regenerative-braking torque control means. It is detectable 
whether the actuation environment reached the established state based on whether for example, 
regenerative-braking control conditions are fulfilled. Regenerative-braking control conditions can be set to 
at least one of ** shown below - the **s. 

** Although beforehand set of the sensors contained in the damping device concerned, before completing 
detection preparation, when it is, before for example, zero-point amendment of a sensor, and amendment 
of gain are completed, the regenerative-braking torque or friction-damping torque which were added 
actually cannot be acquired correctly, or information for controlling friction-damping torque and 
regenerative-braking torque cannot be acquired correctly. In addition, it is detectable about the sensors of 
each whether detection preparation was completed based on the condition of a preparation ending flag 
established corresponding to the sensors of for example, each. A preparation ending flag is reset when an 
ignition switch is turned OFF, and if it is made to be set when preparation of zero-point amendment, gain 
amendment, etc. is completed and a preparation ending flag is in a set condition, suppose that detection 
preparation of the sensor corresponding to the flag was completed. 

** Dispersion can arise in the magnitude of the friction-damping torque added, or friction-damping torque 
cannot be controlled with a sufficient precision at a stage with little [ when there is less travel of 
friction-damping equipment after the ignition switch of a car switches to ON condition than the setting travel 
defined beforehand ] travel, such as ... of actuation, for example, the count of friction-damping equipment 
after operation of a car is started, and addition operating time, in many cases. In friction-damping equipment, 
when the temperature of the pad as a friction engagement member is low, or when friction-damping 
equipment is a fluid pressure damping device, the case where the temperature of a working fluid is low and 
where viscosity is high etc. corresponds. 

** When the elapsed time from the time of the last actuation termination of friction-damping equipment 
exceeds the setup time defined beforehand and long duration has passed since the time of actuation 
termination of friction-damping equipment for example, last time, dispersion can arise in the magnitude 
of the friction-damping torque added, or friction-damping torque cannot be controlled with a sufficient 
precision in many cases. 

As mentioned above, although an example of regenerative-braking control conditions was shown, 
regenerative-braking control conditions shall include not only the thing of a publication but still more nearly 
another conditions in this paragraph, or can replace at least one with other conditions of ** - **. In addition, 
when friction-damping equipment is equipped with electric friction-damping torque control equipment, in 
case regenerative-braking torque is controlled, electric control may be made to be performed or it may not 
be made not to be carried out. Moreover, when setting the set point of regenerative-braking torque to 0, 
regenerative-braking control conditions can also be called regenerative-braking prohibition conditions. 

(1 1) The damping device with which it is a damping device containing the regenerative-braking equipment 
which adds regenerative-braking torque to the wheel of a car by regenerative braking of an electric motor, 
and the regenerative-braking torque control equipment which controls said regenerative-braking torque by 
controlling the regenerative-braking equipment, and said regenerative-braking torque control equipment 
includes the control means corresponding to revolution extent to which said regenerative-braking torque is 
changed with the inclination according to extent of revolution of a car (claim 2). In a damping device given 
in this paragraph, regenerative-braking torque is changed with the inclination according to extent of 
revolution. Even if the change inclination of regenerative-braking torque is continuously changed according 
to extent of revolution, it may be changed gradually. Extent of revolution is acquirable based on yaw REITO 
of the amounts of control of a steering wheel, the rudder angle of a tire, the lateral acceleration of a car, a 
right-and-left ring rotational-speed difference, and a car etc. 

(12) While adding friction-damping torque to a wheel by making the brake body of revolution which the 
damping device concerned rotates with said wheel carry out friction engagement of the friction member The 
friction-damping equipment which distributes the friction-damping torque of a front wheel and the 
friction-damping torque of a rear wheel according to an ideal allocation line is included. And said 
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regenerative-braking torque control equipment includes an initial regenerative-braking torque rapid increase 
means of braking to make the regenerative-braking torque added to a driving wheel increase rapidly to a 
regenerative-braking torque upper limit, when braking is started. A damping device given in (11) terms 
including an increment inclination control means by which said control means corresponding to revolution 
extent controls the increment inclination of the regenerative-braking torque by said initial 
regenerative-braking torque rapid increase means of braking according to extent of said revolution. 
Increment inclination inhibitory control in this paragraph is performed during rapid increase of 
regenerative-braking torque, when regenerative-braking torque has not resulted in the regenerative-braking 
torque upper limit in early stages of braking. In order to raise energy efficiency, as for regenerative-braking 
torque, it is desirable that you are made to increase rapidly when braking is started. A regenerative-braking 
torque upper limit can be determined as the smaller one with the regenerative-braking torque value decided 
based on the damping torque which the regenerative-braking torque value decided based on for example, an 
accumulation-of-electricity condition, the rotational frequency of an electric motor (condition of 
regenerative-braking equipment), etc. and an operator demand. However, (2) If regenerative-braking torque 
is made to increase rapidly as the term was explained, damping torque allocation **** to a driving wheel 
will become large rapidly. When a car is in a rectilinear-propagation condition, even if damping torque 
allocation **** becomes large rapidly, it does not interfere in many cases, but when it is in a revolution 
condition, it is not desirable in many cases. Then, if the increment inclination of regenerative-braking torque 
is controlled according to extent of revolution, a damping torque allocation **** rate can be controlled and 
the fall of driving stability can be controlled. Thus, forbidding damping torque allocation **** is also 
considered instead of controlling a damping torque allocation **** rate. Although steering correction of a 
steering wheel may be needed, and the need will become large so that extent of revolution is large if order 
allocation changes when it is in a revolution condition, that is because it is not desirable. However, I hear 
that forbidding damping torque allocation **** forbids the increment in regenerative-braking torque, there is, 
and energy efficiency worsens. If order allocation is changed to it so gently that the need for steering 
correction is large, corresponding to extent of revolution as in a damping device given in this paragraph, 
both the fall of driving stability and the decline in energy efficiency can be controlled. 

(13) While adding friction-damping torque to a wheel by making the brake body of revolution which the 
damping device concerned rotates with said wheel carry out friction engagement of the friction member The 
friction-damping equipment which distributes the friction-damping torque of a front wheel and the 
friction-damping torque of a rear wheel according to an ideal allocation line is included. And a damping 
device given in (11) terms or (12) terms in which said control means corresponding to revolution extent 
includes a reduction means corresponding to revolution extent to decrease regenerative-braking torque with 
the inclination according to extent of revolution. Control by the reduction means given in this paragraph 
corresponding to revolution extent is performed when regenerative-braking torque is maintained at almost 
fixed magnitude (maximum). For example, when extent of revolution is severe, it decreases with inclination 
with bigger regenerative-braking torque than the case of being loose. If it does in this way, according to 
extent of revolution, the order total damping torque allocation can be brought close to ideal allocation 
promptly. 

(14) By carrying out friction engagement of the friction member to the brake body of revolution which the 
damping device concerned rotates with said wheel The friction-damping equipment which adds 
friction-damping torque to a wheel is included. And said regenerative-braking torque control equipment said 

— regenerative braking — equipment — friction damping — equipment — at least — one side — actuation — an 
environment — beforehand — setting — having had — an established state — reaching — **** - a case — said 

— regenerative braking — torque — beforehand — setting — having had ~ the set point — controlling — 
regenerative braking — torque — control — a means — containing — (— 1 1 — ) — a term — or — (— 13 — ) — a 
term — some -- one — a ** — a publication — a damping device . 

(15) By controlling the regenerative-braking equipment which adds regenerative-braking torque to the 
driving wheel of a car by regenerative braking of an electric motor, and its regenerative-braking equipment 
It is a damping device containing the regeneration regenerative-braking torque control equipment which 
controls said regenerative-braking torque. The damping device with which said regenerative-braking torque 
control equipment includes an inclination change means corresponding to the speed difference to change 
said regenerative-braking torque with the inclination according to the absolute value of the longitudinal 
velocity difference which is a difference of the rotational speed of the front wheel of said car, and the 



8/21 



* 

JP-2000-344078-A JP Translation 

rotational speed of a rear wheel. For example, when the absolute value of a longitudinal velocity difference 
is large, regenerative-braking torque is changed with big inclination, and when the absolute value of a 
longitudinal velocity difference is small, it is made to change with small inclination. By bringing close to 
ideal allocation at the rate according to the absolute value of a longitudinal velocity difference, the fall of 
driving stability can be controlled or energy efficiency can be raised. In addition, it describes above to the 
damping device of this paragraph. The technical feature of any one publication of (1) term thru/or the (14) 
terms is employable. 

(16) A damping device including the control means corresponding to revolution change by which it is a 
damping device containing the regenerative-braking equipment which adds regenerative-braking torque to 
the driving wheel of a car by regenerative braking of an electric motor, and the regenerative-braking torque 
control equipment which controls said regenerative-braking torque by controlling the regenerative-braking 
equipment, and said regenerative-braking torque control equipment controls said regenerative-braking 
torque according to the change inclination of the revolution condition of a car. For example, when the 
change inclination of the revolution condition of a car is large, driving stability can be raised controlling 
small the increment inclination of the regenerative-braking torque itself or regenerative-braking torque, and 
by enlarging the reduction inclination of regenerative-braking torque. In addition, in the damping device of 
this paragraph, it is the above (1). The technical feature of any one publication of a term thru/or the (15) 
terms is applicable. 

(17) By carrying out friction engagement of the friction member to the regenerative-braking equipment 
which adds regenerative-braking torque to the wheel of a car by regenerative braking of an electric motor, 
and the brake body of revolution rotated with said wheel By controlling at least one side of the 
friction-damping equipment which adds friction-damping torque to a wheel, and these regenerative-braking 
equipment and friction-damping equipment It is a damping device containing the total damping torque 
control unit which controls the total damping torque including the regenerative-braking torque added to said 
wheel, and friction-damping torque, said total damping torque control unit — ** — with the case where it is, 
before completing detection preparation, although beforehand set of the sensors contained in the damping 
device concerned ** When there is less travel of said friction-damping equipment after the ignition switch of 
a car switches to ON condition than the setting travel defined beforehand, ** The damping device 
characterized by including a regenerative-braking torque control means to control said regenerative-braking 
torque to the set point which was able to be defined beforehand in the case of [ with the case where the 
elapsed time from the time of the last actuation termination of said friction-damping equipment exceeds the 
setup time defined beforehand ] at least one (claim 3). As regenerative-braking control conditions, an OAT, 
humidity, etc. can also be applied besides the conditions of above-mentioned **-**. With [ an OAT ] 
laying temperature [ below ], in friction-damping equipment, it can be presumed that the temperature of the 
pad as a friction engagement member is lower than laying temperature. Moreover, when friction-damping 
equipment is a fluid pressure damping device, the temperature of a working fluid is lower than laying 
temperature, and it can be presumed that viscosity is lower than setting viscosity. On the other hand, if the 
humidity of the open air is high, it can be presumed that the humidity of the pad as a friction engagement 
member is high. When the humidity of a pad is high, coefficient of friction of a pad becomes large. Whether 
detection preparation was completed the sensor of the object checked Even if it is all the sensors contained 
in a damping device, only also as a sensor (damping torque control related sensor) used for control of 
regenerative-braking torque or fluid pressure damping torque among these sensors the inside of a damping 
torque control related sensor — a sensor especially with the large effect on control — if it puts in another way, 
it is good only also as an important sensor (important sensor) about damping torque control. 

[0004] 

[Embodiment of the Invention] Hereafter, the damping device which is 1 operation gestalt of this invention 
is explained based on a drawing. The car shown in drawing 1 is a car with which this damping device was 
carried, and is a hybrid car. The front wheels 10 and 12 as a driving wheel are driven with the driving gear 
18 containing the engine 16 as an electrical drive 14 and an internal combustion driving gear. As for the 
electrical drive 14, the epicyclic gear drive 26 is formed between this motor generator 20 and engine 16 
including the motor generator (what functions as a generator and an electric motor) 20, the inverter 22, and 
the accumulation-of-electricity equipment 24 grade. A motor generator 20 is connected with the sun gear 
which an epicyclic gear drive 26 does not illustrate, the output shaft of an engine 16 is connected to a ring 
wheel through a clutch, and the output shaft 28 is connected with the carrier. Moreover, the clutch is 
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prepared also between the carrier and the sun gear. An output shaft 28 is connected with driving wheels 10 
and 12 through a change gear 30 and a differential gear 32. 

[0005] By controlling the operating state of connection of these clutches, cutoff and an engine 16, and a 
motor generator 20, the output torque from an engine 16 is transmitted to an output shaft 28, the output 
torque from a motor generator 20 is transmitted, or both the output torque from an engine 16 and the output 
torque from a motor generator 20 are transmitted. An epicyclic gear drive 26 has a function as a synthetic 
division device in which the output torque of a motor generator 20 and the output torque of an engine 16 are 
compounded or divided. 

[0006] An inverter 22 is formed between a motor generator 20 and accumulation-of-electricity equipment 24, 
and it is switched by the rotation drive condition which electrical energy is supplied by control of an inverter 
22 and rotated for a motor generator 20 from accumulation-of-electricity equipment 24, the charge condition 
of charging electrical energy by functioning as a generator by regenerative braking at 
accumulation-of-electricity equipment 24, and the unloaded condition which permits free rotation. The 
above-mentioned inverter 22 controls a motor generator 20 based on the command from the electric motor 
control device 36 which makes a computer a subject. Moreover, the operating state of said engine 16 is 
controlled by the engine control system 38. An engine 16 and a motor generator 20 are controlled mainly so 
that the driving torque according to accelerator opening is outputted. The change gear ratio at the time of 
transit is controlled including the fluid pressure circuit which switches mechanically based on the shift 
position of a shift lever which does not illustrate a change gear 30, two or more clutches, brakes by which 
automatic control is carried out based on the vehicle speed etc., etc. by carrying out automatic control of the 
clutch of these plurality, the brake, etc., when a shift position is D (drive). 

[0007] While above-mentioned driving torque is added, fluid pressure damping torque is applied to said 
driving wheels 10 and 12. By transmitting the pad as a friction member to Rota as brake body of revolution 
rotated with the front wheels 10 and 12 as a driving wheel, and transmitting fluid pressure to wheel cylinders 
40 and 42, friction engagement is carried out and the fluid pressure damping torque as friction-damping 
torque is applied. This damping device is the thing equipped with the fluid pressure damping device 44 as 
friction-damping equipment. Moreover, although regenerative-braking torque is added to wheels 10 and 12 
by regenerative braking of a motor generator 20 when a motor generator 20 is in a charge condition in the 
above-mentioned electrical drive 14, an electrical drive 14 will function as regenerative-braking equipment 
in this case. The fluid pressure damping device 44 is transmitted to wheel cylinders 40 and 42 including the 
brake-pedal 50 grade as fluid pressure control valve equipment 46 besides the wheel cylinders 40 and 42 of 
the above-mentioned front wheels 10 and 12, the source 48 of fluid pressure, and a brakes operation member 
by controlling the fluid pressure generated by the source 48 of fluid pressure by fluid pressure control valve 
equipment 46. 

[0008] The source 48 of fluid pressure includes the master cylinder 52 with a booster, and a pump 53, an 
accumulator 54, the master reservoir 55 and the constant source 57 of fluid pressure containing relief-valve 
56 grade, as shown in drawing 2 . The working fluid of the master reservoir 55 is pumped up and stored in 
an accumulator 54 with a pump 53. Two pressure switches 60 and 61 are attached in the accumulator 54. 
One pressure switch is a switch which detects that the fluid pressure stored in AKYURETA 54 became 
larger than a upper limit, and detects that the pressure switch of another side became smaller than a lower 
limit. The fluid pressure of the working fluid stored in the accumulator 54 is maintained at a setting range by 
controlling the motor which drives a pump 53 based on the operating state of these pressure switches 60 and 
61. If the fluid pressure of an accumulator 14 becomes larger than a upper limit, a working fluid will be 
returned to the master reservoir 55 through a relief valve 56. The master cylinder 52 with a booster has two 
liquid pressure chambers, and the above-mentioned constant source 57 of fluid pressure is connected to one 
liquid pressure chamber. If it gets into a brake pedal 50, the treading strength will be made to double the 
power using the working fluid of the constant source 57 of fluid pressure, and the fluid pressure according to 
the treading strength which doubled the power will be generated by two liquid pressure chambers of the 
master cylinder 52 with a booster. 

[0009] The wheel cylinder 40 of the above-mentioned forward left ring 10 and the wheel cylinder 42 of the 
forward right ring 12 are connected to the liquid pressure chamber of another side of the master cylinder 52 
with a booster through the liquid path 68. between a master cylinder 52 and wheel cylinders 40 and 42 ~ 
respectively — electromagnetism — the closing motion valves 70 and 72 are formed, electromagnetism — 
although the closing motion valves 70 and 72 are normally open valves maintained at an open condition by 
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the magnetic neutral state, when a brake pedal 50 is operated and regenerative-braking cooperative control is 
performed, they are switched to a closed state and connected to the linear bulb equipment 76 which wheel 
cylinders 40 and 42 are intercepted from the master cylinder 52 with a booster, and mention later. When 
abnormalities arise in the electric system of linear bulb equipment 76 grade, by being returned to an open 
condition, wheel cylinders 40 and 42 are made open for free passage by the master cylinder 52 with a 
booster, and damping torque is secured. 

[0010] The wheel cylinder 84 of the left rear ring 82 and the wheel cylinder 88 of the right rear ring 86 are 
connected to the liquid pressure chamber for while said constant source 57 of fluid pressure was connected 
through the liquid path 80. the liquid path 80 — on the way — being alike — the order from the master 
cylinder 52 side with a booster — linear bulb equipment 76 and electromagnetism — the closing motion valve 
92 and the proportioning valve 94 are formed. Since the increment in output fluid pressure will be controlled 
to the increment in input fluid pressure with a proportioning valve 94 if input fluid pressure becomes more 
than a set pressure, the fluid pressure of the wheel cylinders 84 and 88 by the side of a rear wheel will be 
controlled to the fluid pressure of the wheel cylinders 40 and 42 by the side of a front wheel, and the fluid 
pressure damping torque by the side of a front wheel and the fluid pressure damping torque by the side of a 
rear wheel will be mostly distributed according to an ideal allocation line, the part between the master 
cylinders 52 with a booster and the linear bulb equipment 76 of the liquid path 80 — the fluid pressure sensor 
96 ~ moreover, linear bulb equipment 76 and electromagnetism — the fluid pressure sensor 98 is formed in 
the part between the closing motion valves 92, respectively. The fluid pressure sensor 96 is a sensor which 
detects the input fluid pressure to linear bulb equipment 76, and although the fluid pressure sensor 98 is a 
sensor which detects the fluid pressure of the wheel cylinders 84 and 88 of rear wheels 82 and 86, it is also a 
sensor which detects the output fluid pressure of linear bulb equipment 76. the liquid path 102 which 
connects wheel cylinders 82 and 88 and the master reservoir 55 — on the way — being alike — 
electromagnetism — the closing motion valve 104 is formed, these electromagnetism — although the closing 
motion valve 92,104 is maintained at the original location illustrated in a usual state, at the time of antilock 
control, the fluid pressure of wheel cylinders 84 and 88 is controlled by being made to open and close so that 
the braking slip condition ot* rear wheels 82 and 86 is maintained at a proper condition. 
[0011] the linear buib equipment 76 of the liquid path 80, and electromagnetism - the liquid path 108 is 
connected to the part between the closing motion valves 92. the path where the liquid path 108 xonnects 
linear bulb equipment 76 and the wheel cylinders 40 and 42 by the side of a front wheel — it is the liquid 
path 108 — on the way — being alike — the electromagnetism as a separation valve — the closing motion 
valve 110 is formed, electromagnetism ~ the closing motion valve 110 is usually switched to an open 
condition at the time of antilock control etc. at the time of braking (the time of regenerative-braking 
cooperative control is included), and the fluid pressure controlled by linear bulb equipment 76 by wheel 
cylinders 40 and 42 is transmitted, moreover, the electromagnetism of the liquid path 108 — the closing 
motion valve 1 10 — a wheel cylinder 40 and the part by the side of 42 — respectively — electromagnetism — 
the liquid path 1 16 which the closing motion valve 1 12,1 14 is formed and connects wheel cylinders 40 and 
42 and the master reservoir 55 — on the way — being alike — electromagnetism — the closing motion valve 
117,118 is formed, these electromagnetism — although the closing motion valve 112,114,117,118 is 
maintained at a usual state by the original location, at the time of antilock control, the fluid pressure of 
wheel cylinders 40 and 42 is independently controlled by being made to open and close, respectively so that 
the braking slip condition of front wheels 10 and 12 is maintained at a proper condition, in addition, 
electromagnetism — the closing motion valve 110 is returned to a closed state at the time of the 
abnormalities of electric system, and the wheel cylinders 40 and 42 by the side of a front wheel are separated 
from the wheel cylinders 84 and 88 by the side of a rear wheel, the electromagnetism of the liquid path 108 
— the closing motion valve 110 and electromagnetism — the fluid pressure sensor 120 is connected to the 
part between the closing motion valves 1 12,1 14. Although the fluid pressure sensor 120 is a sensor which 
detects the fluid pressure of the wheel cylinders 40 and 42 of front wheels 10 and 12, it is also applicable to 
a monitor with the normal output of the fluid pressure sensor 98. electromagnetism — when the closing 
motion valve 1 10 is in an open condition, and the detection fluid pressure by the fluid pressure sensor 98 is 
separated from the detection fluid pressure of the fluid pressure sensor 120, it judges that the output of the 
fluid pressure sensor 98 may be unusual. 

[0012] the above ~ electromagnetism — the bypass path which bypasses the closing motion valve 92 — on 
the way — being alike — a check valve 124 prepares — having — electromagnetism — the bypass path which 
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bypasses the closing motion valve 112,114, respectively ~ on the way being alike — the check valve 
126,128 is formed, respectively. These check valves 124,126 and 128 prevent the flow of the reverse sense, 
although the flow of the working fluid which goes to the master cylinder 52 with a booster from a 
corresponding wheel cylinder is permitted, these check valves 124,126,128 — electromagnet! sm — when the 
closing motion valve 92,1 12,1 14 is in a closed state and treading in of a brake pedal 50 is able to loosen, it 
becomes possible to return the working fluid of a wheel cylinder to the master cylinder 52 with a booster 
immediately. Moreover, the wheel speed sensors 130-136 which detect the rotational speed of these wheels 
are formed in each wheels 10, 12, 82, and 86. A braking slip condition etc. is detected based on the wheel 
speed detected by the wheel speed sensors 130-136. 

[0013] Drawing 3 is the schematic diagram showing the configuration of linear bulb equipment 76 roughly. 
Linear bulb equipment 76 contains the boost linear bulb 138 and reduced pressure linear bulb 140 grade. 
The boost linear bulb 138 and the reduced pressure linear bulb 140 are all normally closed bulbs. The boost 
linear bulb 138 is equipped with the seating valve 146 which consists of the valve 144 which can be sat 
down and estranged to a valve seat 142 and it, and the valve 144 is energized in the taking-a-seat direction 
with the spring 148 as energization equipment. The movable core 150 is formed in one with the valve 144, 
this is countered and the fixed core 152 is formed. Although made to estrange both [ these ] the cores 
150,152 of each other with the above-mentioned spring 148, it is magnetized by supplying a current to a coil 
154, and the movable core 150 is attracted at the fixed core 152 side. Thereby, a valve 144 is made to 
estrange from a valve seat 142, and a seating valve 146 is opened. The boost linear bulb 138 is connected to 
the source 48 of fluid pressure, and the wheel cylinder with the sense which acts on the sense which the fluid 
pressure difference before and behind itself makes estrange a valve 144 from a valve seat 142. therefore, the 
electromagnetism of the solenoid 156 to which a valve 144 changes from the differential pressure applied 
force based on a fluid pressure difference, the movable core 150 and the fixed core 152, and coil 154 before 
and behind a seating valve 146 — the electromagnetism the sum with driving force will stop in the location 
which balances with the energization force of a spring 148, and according to control of the supply current to 
a coil 154 ~ the opening of a seating valve 146 is controllable by control of driving force. The opening of 
the boost linear bulb 138 can be controlled and the flow rate of a working fluid, i.e., the boost rate of a wheel 
cylinder, can be controlled by it. moreover, the difference of the fluid pressure of the source 48 of fluid 
pressure, and the fluid pressure of a wheel cylinder — small — becoming -- differential pressure applied force 
and electromagnetism — if the sum with driving force becomes small slightly from the energization force of 
a spring 148, since a valve 144 will sit down to a valve seat 142 and a seating valve 146 will close, the 
difference of the fluid pressure of the source 48 of fluid pressure and the fluid pressure of a wheel cylinder is 
controllable by control of the supply current to a coil 154. Moreover, a wheel cylinder and the upstream of 
the boost linear bulb 138 are connected by the bypass path 158, the flow of the working fluid to the direction 
which goes to the source 48 of fluid pressure from a wheel-cylinder side is permitted in the bypass path 158, 
and the check valve 160 which prevents the flow of the reverse sense is formed in it. If the fluid pressure of 
a wheel cylinder becomes higher than the fluid pressure of the source 48 of fluid pressure, the working fluid 
of a wheel cylinder will be immediately returned through a check valve 160. 

[0014] Since the structure of the reduced pressure linear bulb 140 is the same as the boost linear bulb 138, it 
shows the component which corresponds mutually with the same sign, and omits explanation. However, the 
reduced pressure linear bulb 140 is formed with the sense to which the differential pressure applied force 
based on the difference of the fluid pressure of a wheel cylinder and the fluid pressure of the reservoir 162 
for reduced pressure acts on the sense which makes a valve 144 estrange from a valve seat 142. Therefore, 
the reduced pressure rate of a wheel cylinder and the differential pressure of a wheel cylinder and the 
reservoir 162 for reduced pressure are controllable by control of the supply current to a coil 154. Since the 
fluid pressure of the reservoir 162 for reduced pressure can regard it as an atmospheric pressure substantially, 
control of the differential pressure of a wheel cylinder and the reservoir 162 for reduced pressure turns into 
fluid pressure control of a wheel cylinder. The bypass path 164 which bypasses the reduced pressure linear 
bulb 140 and connects a wheel cylinder and the reservoir 162 for reduced pressure is formed, and the check 
valve 166 is formed in the bypass path 164. The flow of the working fluid from the wheel cylinder to the 
reservoir 162 for reduced pressure is prevented by the check valve 166. 

[0015] On the other hand, the fluid pressure sensor 180 (refer to drawing 2 ) is connected to the liquid path 
68, and the fluid pressure of the master cylinder 52 with a booster is detected. Since the fluid pressure of the 
master cylinder 52 with a booster serves as magnitude according to the operating physical force of a brake 
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pedal 50, it can be made into the demand damping torque value to which an operator means the damping 
torque corresponding to this fluid pressure. The fluid pressure of the master cylinder 52 with a booster is one 
mode of the amount of brakes operation relation, moreover, the stroke simulator 182 connects with the 
liquid path 68 — having — electromagnetism — it is avoided that the stroke of a brake pedal 50 is almost set 
to 0 in the condition that both the closing motion valves 70 and 72 were made into the closed state. 
[0016] said linear bulb equipment 76 — and — each — electromagnetism — fluid pressure control valve 
equipment 46 and the source of fluid pressure 48 grade containing the closing motion valve 70 and 72 
grades are controlled by the brake operating unit 210 which makes a subject the computer containing PU200, 
ROM201, RAM202, the input section 203, and output section 204 grade. In the input section 203 of a brake 
operating unit 210 The steering angle of the brake switch 212 which detects that it is in the condition of 
having got into said each fluid pressure sensors 96 and 98,120,180, the wheel speed sensors 130-136, and a 
brake pedal 50, the horizontal G sensor 214 which detects the lateral acceleration of a car, and the steering 
wheel which is not illustrated the steering angle sensor 216 and ignition switch 218 grade to detect connect 
— having — the output section 204 — the above-mentioned — each — electromagnetism — it connects through 
the drive circuit which the solenoid 154 grade of linear bulb equipment 76 besides the solenoid of a closing 
motion valve does not illustrate. The brake operating unit 210 is connected to the hybrid control device 220 
as shown in drawing 1 , and the electric motor control device 36 and the engine-control-system 38 grade are 
also connected to the hybrid control device 220. 

[0017] It is that to which the hybrid control unit 220 also makes a subject the computer containing PU222, 
ROM224, RAM226, the input section 228, and output section 230 grade. In the input section 228 The 
amount detection equipment 234 of accumulation of electricity which detects the amount of accumulation of 
electricity of accumulation-of-electricity equipment 24, the vehicle speed acquisition equipment 236 which 
acquires the vehicle speed, and the accelerator opening sensor 238 grade which detects the opening of the 
accelerator pedal which is not illustrated by detecting the opening of a throttle valve are connected. Based on 
the output signal from these, a control command is emitted in the electric motor control device 36, an engine 
control system 38, and brake-operating-unit 210 grade, or a change gear 30 is controlled directly in them. 
[0018] An electric motor and the data (it is hereafter called output-torque desired value for short) showing 
the demand torque to the motor generator 20 as a generator are outputted to the electric motor control device 
36 from the hybrid control device 220, and the information showing operating states, such as a rotational 
frequency of a motor generator 20 and a current, is outputted to the hybrid control device 220 from the 
electric motor control device 36. The operating state of a motor generator 20 is detected by generator 
operating state detection equipment (the encoder which detects the rotational frequency of an electric motor, 
the ammeter which detects the current which flows to an electric motor correspond) 240. The demand torque 
over a motor generator 20 has the case of driving torque, and the case of regenerative-braking torque. For 
example, the output regenerative-braking torque desired value to a motor generator 20 is determined as the 
smaller one of the regenerative-braking equipment convenience regenerative-braking torque upper limit 
decided based on the rotational frequency of an electric motor, the accumulation-of-electricity condition of 
accumulation-of-electricity equipment 24, etc., and the demand regenerative-braking torque upper limit 
supplied from a brake operating unit 210 although mentioned later. And the electric motor control device 36 
outputs the command according to the output-torque desired value supplied from the hybrid control device 
220 to an inverter 22, and a motor generator 20 is controlled so that the output torque of that approaches the 
demand torque corresponding to output-torque desired value. In the hybrid control device 220, the real 
output torque (driving torque or regenerative-braking torque) actually outputted based on the operating state 
of a motor generator 20 is acquired. 

[0019] Moreover, demand regenerative-braking torque value is outputted to the hybrid control device 220 
from a brake operating unit 210, and the real regenerative-braking torque value which is the magnitude of 
the regenerative-braking torque actually outputted in the motor generator 20 is outputted to a brake 
operating unit 210 from the hybrid control device 220. A brake operating unit 210 controls linear bulb 
equipment 76 so that the sum of demand regenerative-braking torque value and a demand fluid pressure 
damping torque value serves as the demand total damping torque value which an operator demands. 
Moreover, demand regenerative-braking torque value is determined according to the braking torque control 
program execution expressed with the flow chart of drawing 4 stored in ROM201. 
[0020] The actuation in the damping device constituted as mentioned above is explained. Fluid pressure 
damping torque and regenerative-braking torque are added to the front wheels 10 and 12 as a driving wheel, 
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and fluid pressure damping torque is applied to the rear wheels 82 and 86 as a non-driving wheel without 
adding regenerative-braking torque. The damping torque which contains hereafter at least one side of the 
fluid pressure damping torque and regenerative-braking torque which are added to each wheel is called the 
total damping torque. Since the proportioning valve 94 is formed between rear wheels 82 and 86 and linear 
bulb equipment 76, the fluid pressure damping torque applied to front wheels 10 and 12 and the fluid 
pressure damping torque applied to rear wheels 82 and 86 will be mostly distributed as mentioned above 
according to an ideal allocation line. Since regenerative-braking torque is added to front wheels 10 and 12 to 
it, as shown in drawing 12 , as for allocation with the total damping torque applied to a front wheel, and the 
total damping torque applied to a rear wheel, only in the part of regenerative-braking torque, a front-wheel 
side becomes large from an ideal allocation line. From an ideal allocation line, a front-wheel side is partially 
distributed so that it may become large, and damping torque calls this bias damping torque allocation ****. 
In addition, although it will not be an ideal allocation line if it says strictly since the ideal allocation line 
shown in drawing 12 is an allocation line realized with a proportioning valve 94 as mentioned above, it is 
the line it can be considered that is an ideal allocation line. 

[0021] The larger one of regenerative-braking torque is desirable when raising energy efficiency. However, 
as mentioned above, if regenerative-braking torque is large, the total damping torque of a front wheel will 
become excessive to the total damping torque of a rear wheel, and the order total damping torque allocation 
will be far apart from ideal allocation. Moreover, it is more desirable to control regenerative-braking torque, 
when one [ at least ] actuation environment of regenerative-braking equipment 14 and the fluid pressure 
damping device 44 is not ready. Then, in this operation gestalt, demand regenerative-braking torque value 
outputted to the hybrid control unit 220 is not necessarily made into the demand total damping torque value 
which an operator means, and is made into the value according to the slip condition of a car, a revolution 
condition, etc., or is set to 0. 

[0022] Since the fall of the total damping torque control precision applied to a wheel will be controlled as 
compared with the case where it does not control if regenerative-braking torque is controlled when one [ at 
least ] actuation environment of regenerative-braking equipment 14 and the fluid pressure damping device 
44 is not ready (i.e., when the actuation environment has not reached an established state), the fall of a 
braking feeling can be controlled or the fall of driving stability can be controlled. In case an operator adjusts 
the amount of brakes operation so that the braking effects which self wants may be obtained, actuation 
(management of an operator) of a brakes operation member becomes easy. If regenerative-braking torque is 
controlled when the actuation environment of regenerative-braking equipment 14 is not ready, it is clear that 
management of an operator becomes easy. Also when the actuation environment of the fluid pressure 
damping device 44 is not ready, the management of an operator with the above-mentioned direction by 
which it is controlled and only fluid pressure damping torque is controlled from the case where 
regenerative-braking torque is controlled becomes easy. Moreover, it is more desirable for it to usually come 
out that the fluid pressure damping torque is larger than regenerative-braking torque, and for a certain reason, 
to control regenerative-braking torque rather than it controls fluid pressure damping torque. Then, when one 
[ at least ] actuation environment of regenerative-braking equipment 14 and the fluid pressure damping 
device 44 had not reached an established state (i.e., when regenerative-braking control conditions are 
fulfilled), regenerative-braking torque was made to be set to 0. 

[0023] When detection preparation of each sensors 60, 61, 96, 98,130-136 contained in ** fluid pressure 
damping device 44 and regenerative-braking equipment 14, 180, 212, 214 and 216, and 234,236,238,240 
grades has not ended regenerative-braking control conditions, ** It is filled when one when there is less 
braking travel after changing an ignition switch 218 into ON condition than the amount of setup and the 
elapsed time from the time of braking termination exceeds the setup time T last time [ ** ] of conditions is 
fulfilled. ** Although it considers as the case where there are few counts of braking as braking travel than a 
predetermined number N, in this operation gestalt about the case, it can also consider as accumulation 
operating time as braking travel. 

[0024] If an ignition switch 218 is turned ON, zero point of all the sensors contained in regenerative-braking 
equipment 14 or the fluid pressure damping device 44 will be amended, and gain will be amended. However, 
when these checks are not completed, the output signal of a sensor is not exact or the information acquired 
based on the output signal of a sensor is not exact. For example, although acquired based on the operating 
state detected by generator operating state detection equipment 240, real regenerative-braking torque value 
cannot detect correctly the regenerative-braking torque generated actually, if the current which flows to the 
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rotational frequency of an electric motor or an electric motor is correctly undetectable. It becomes 
impossible to detect similarly the fluid pressure damping torque produced actually correctly about the fluid 
pressure sensor 98,120. Although demand regenerative-braking torque value and a demand fluid pressure 
damping torque value are determined based on the demand total damping torque value calculated based on 
the output signal of the fluid pressure sensor 180, it becomes impossible moreover, to calculate the demand 
total damping torque value correctly, when the output signal of the fluid pressure sensor 180 is not exact, but 
to control regenerative-braking torque and fluid pressure damping torque with a sufficient precision. It is 
detected based on the condition of the preparation ending flag created corresponding to the sensors of each 
about the sensors of each whether detection preparation was completed. A preparation ending flag will be 
reset if it changes an ignition switch 218 into an OFF condition, and after the detection preparation about the 
sensor corresponding to the flag is completed, it is set. 

[0025] Moreover, when there are few counts of braking after an ignition switch 218 is switched to ON 
condition than a predetermined number N, in the fluid pressure damping device 44, the temperature of a 
working fluid is low or the temperature of a pad is low in the disk brakes 40, 42, 82, and 86 prepared in each 
ring. When the temperature of a working fluid is low, or when the temperature of a pad is low, it becomes 
impossible to be stabilized and to generate fluid pressure damping torque. When the time amount during the 
time of braking initiation exceeds the setup time from the time of the last braking termination this time, 
similarly, the temperature of a working fluid is low or the temperature of a pad is low. In addition, in this 
operation gestalt, although he was trying to set regenerative-braking torque to 0 when regenerative-braking 
control conditions were fulfilled, it can also be made zero or more minute values. Moreover, when one of 
the three above-mentioned conditions is filled, although regenerative-braking control conditions were 
fulfilled, when two or more are filled, also suppose that it was filled. Furthermore, not regenerative-braking 
torque but fluid pressure damping torque is able to be controlled. Moreover, control of linear bulb equipment 
76 can also be forbidden. 

[0026] Demand regenerative-braking torque value is determined according to the inclination of the relative 
slip according to the rotational-speed [ of a front wheel ], and rotational -speed order rotational^speed »■■. 
difference of a rear wheel. As mentioned above, by adding regenerative-braking torque to front wheels 10 
and 12, allocation with the front-wheel total damping torque and the rear wheel total damping torque will be 
far apart from the line it can be considered that is an ideal allocation line, as shown in drawing 12 . The 
coefficient of friction mu of a road surface is large, and when the amount of brakes operation is not so large, 
a slip is small and serves as the magnitude with almost same rotational speed of front wheels 10 and 12 and 
rotational speed of rear wheels 82 and 86. To it, the amount of brakes operation begins to be slippery 
previously to the coefficient of friction mu of a road surface from the front wheels 10 and 12 with the total 
damping torque large when large, and a difference arises between the rotational speed of front wheels 10 and 
12, and the rotational speed of rear wheels 82 and 86. 

[0027] Thus, if based on a longitudinal velocity difference, the condition of the driving stability of a car is 
known. When the absolute value of a longitudinal velocity difference is increasing, it turns out that the 
demand which the driving stability of a car is in a fall inclination, and a fall rate is [ demand ] so large that 
the increment inclination is large, and decreases regenerative-braking torque immediately is strong. 
Moreover, when the absolute value of a longitudinal velocity difference is decreasing, driving stability is in 
a recovery inclination, and it turns out that a recovery inclination is so large that the reduction inclination is 
large. Then, if regenerative-braking torque is made small based on increment inclination, the order total 
damping torque allocation can be brought mostly close to ideal allocation, and improvement in driving 
stability can be aimed at. Moreover, since it is controlled according to increment inclination, it can avoid 
that regenerative-braking torque is controlled superfluously, and decline in energy efficiency can be 
controlled. If regenerative-braking torque is enlarged based on reduction inclination, controlling 
regenerative-braking torque unnecessarily is avoided and it can control decline in energy efficiency. It sets 
in this operation gestalt and regenerative-braking torque is the relative slip Ks. Inclination deltaKs It is based 
and controlled. Relative slip Ks So that it may be expressed with formula Ks 

=|(Vwfr-Vwrr)+(Vwfl-Vwrl)/(2xVs) | It is Vs whenever [ car-body-speed ] about the rotational-speed 
difference (Vwfr-Vwrr) of the right-hand side order wheels 12 and 86. It is Vs whenever [ car-body-speed ] 
about the rotational-speed difference (Vwfl-Vwrl) of the broken value and the left-hand side order wheels 10 
and 84. It is the absolute value of the average with the broken value. This value is also an absolute value of 
the difference of front-wheel slip ratio (value which broke the average rotational speed of front wheels 10 
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and 12 by whenever [ car-body-speed ]), and rear wheel slip ratio (value which broke the average rotational 
speed of rear wheels 82 and 86 by whenever [ car-body-speed ]). 

[0028] It sets in this operation gestalt and is this demand regenerative-braking torque value Fm (n). The 
demand total damping torque value Fd which an operator means [ * ] It is decided that it will be the value of 
the smaller one with the first demand regenerative-braking torque value decided based on the inclination of a 
relative slip etc. The first demand regenerative-braking torque value is determined as the middle value of the 
demand regenerative-braking torque value determined based on the inclination of the above-mentioned 
relative slip, the last real regenerative-braking torque value, and the regenerative-braking torque limitation 
value determined according to the relative slip. Regenerative-braking torque limitation value floor line It is 
regenerative-braking torque variation deltaFm determined by being determined according to the table 
expressed on the map of drawing 7 according to the table by which demand regenerative-braking torque 
value is expressed to the last real regenerative-braking torque value Fm(n-l) ' on the map of drawing 8 based 
on the inclination of a relative slip. It considers as the applied value {Fm(n-l) '+deltaFm}. 
Regenerative-braking torque variation deltaFm As shown in drawing, it is inclination deltaKs of a relative 
slip. When it is forward (it is increasing), it considers as a negative value, and when the inclination of a 
relative slip is negative (it is decreasing), it considers as a forward value. Moreover, when the increment 
inclination and reduction inclination of a relative slip are large, it is variation deltaFm of 
regenerative-braking torque. Magnitude (magnitude of an absolute value) is also enlarged. As shown in 
drawing 7 , a regenerative-braking torque limitation value is made smaller than the case of being small when 
a relative slip is large. 

[0029] Therefore, when the mean value of the three above-mentioned values is the most, it is decided that it 
will be the demand regenerative-braking torque value determined according to speed-difference inclination. 
It is regenerative-braking torque variation deltaFm to a regenerative-braking torque limitation value being 
made small, when a relative slip is large and a relative slip is increasing. It becomes a negative value. It is 
the regenerative-braking torque limitation value floor line among three values {Fm(n-l) ' and Fm(n-l) 
'-hdeltaFm (deltaFm <0) and floor line}. It becomes the minimum value of three and a mean value serves, as 
{Fm(n-l) '-hdeltaFm}. Moreover,* when a relative slip is small and a relative slip is decreasing conversely, a 
regenerative-braking torque limitation value is enlarged, and it is regenerative-braking torque variation 
deltaFm. It becomes a forward value. A regenerative-braking torque limitation value turns into the greatest 
value of the inside which is three, and a mean value serves as {Fm(n-l) '-hdeltaFm}. In addition, a relative 
slip can also be determined in consideration of the rotational-speed difference of a right-and-left wheel, and 
can raise the detection precision of a relative slip in that case. 

[0030] Moreover, demand regenerative-braking torque value can also be determined according to extent of 
revolution of a car. When it is in a revolution condition and a brakes operation member is operated, or when 
it is during brakes operation, it is the middle of regenerative-braking torque increasing to a 
regenerative-braking torque upper limit and it changes into a revolution condition, the increment inclination 
of regenerative-braking torque is controlled. In order to raise energy efficiency, regenerative-braking torque 
is made to increase rapidly at the time of braking initiation, as shown in drawing 12 R> 2. It is the greatest 
inclination decided according to the capacity of regenerative-braking equipment 14 in this operation gestalt, 
and is increased to a regenerative-braking torque upper limit. When it is while regenerative-braking torque 
increases rapidly, or when [ although the case where it is at the time of rapid increase initiation is called a 
braking initial state, ] a car is in a rectilinear-propagation condition in a braking initial state, even if 
regenerative-braking torque is enlarged rapidly, it does not interfere, but when it is in a revolution condition, 
it is not desirable for damping torque **** to become large rapidly. Then, regenerative-braking torque is 
made to increase with the inclination according to extent of revolution. It is that which makes the increment 
inclination of regenerative-braking torque small when extent of revolution is large (extent of control of 
increment inclination is enlarged and it considers as inclination quite smaller than the maximum inclination), 
and enlarges increment inclination when extent of revolution is small (extent of control of increment 
inclination is made small and it considers as as [ a value slightly smaller than the maximum inclination or 
the maximum inclination ]). Although extent of revolution is acquirable based on the lateral acceleration of a 
car, the amounts of control of a steering wheel, the rotational-speed difference of a right-and-left ring, the 
rudder angle of a tire, yaw REITO, etc., let the absolute value of lateral acceleration be revolution extent in 
this operation gestalt. In this operation gestalt, demand regenerative-braking torque value is determined as 
the smaller one of the demand total damping torque value and the regenerative-braking torque value 
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corresponding to revolution extent. Let regenerative-braking torque value corresponding to revolution extent 
be the value which added augend deltaFup of the regenerative-braking torque determined as the last real 
regenerative-braking torque value Fm(n-l) ' according to revolution extent according to the table expressed 
on the map of drawing 9 . If augend deltaFup of regenerative-braking torque has large revolution extent, it 
will be made small and the increment inclination of regenerative-braking torque will be made small. 
[0031] Thus, the determined demand regenerative-braking torque value is outputted to the hybrid control 
unit 220. And linear bulb equipment 76 is controlled considering the value which lengthened demand 
regenerative-braking torque value from the demand total damping torque value as a demand fluid pressure 
damping torque value. It is because it can presume that regenerative-braking torque equal to the demand 
regenerative-braking torque value outputted to the hybrid control unit 220 was outputted actually. 
[0032] It sets to the flow chart of drawing 4 , and is step 1 (it is hereafter called SI for short.). It sets to 
suppose that it is the same about other steps, and is an operator's demand total damping torque value Fd. It 
asks and it is judged whether regenerative-braking control conditions are fulfilled in S2. When demand 
regenerative-braking torque value is set to 0 in S3 when the above-mentioned regenerative-braking control 
conditions are fulfilled, and regenerative-braking control conditions are not fulfilled, in S4, demand 
regenerative-braking torque value is calculated based on the inclination or revolution extent of a relative slip. 
S5 [ and ] ~ setting — the demand fluid pressure damping torque value Ffr ~ the demand total damping 
torque value Fd from — demand regenerative-braking torque value Fm * It considers as the lengthened value 
and linear bulb equipment 76 is controlled according to it. 

[0033] It is judged according to activation of the regenerative-braking control condition judging expressed 
with the flow chart of drawing 5 whether the regenerative-braking control conditions of S2 are fulfilled, in 
S21, it is judged based on the condition of each preparation ending flag whether detection preparation of all 
sensors was completed, it is judged in S22 whether the count of braking after the ignition switch 218 was 
switched to ON condition is more than the predetermined number N, and it is judged from the time of 
braking termination last time in S23 whether the elapsed time of the time of braking initiation is shorter than 
the setup time T this time. When the judgment in all the steps of S21-23 is YES, in S24, it is supposed that 
regenerative-braking control conditions are not fulfilled and regenerative braking is permitted* To it, when 
the judgment in any one step is NO, it is supposed in S25 that regenerative-braking control conditions were 
fulfilled, and regenerative braking is forbidden. 

[0034] Activation of the demand regenerative-braking torque value decision expressed with the flow chart of 
drawing 6 when regenerative braking is permitted is followed, and it is demand regenerative-braking torque 
value Fm (n) *. It is determined and is outputted to the hybrid control unit 220. In S41, it is judged whether a 
car is in a rectilinear-propagation condition, when it is in a rectilinear-propagation condition, the demand 
regenerative-braking torque value corresponding to speed-difference inclination is determined after S42, and 
when it is in a revolution condition, the demand regenerative-braking torque value corresponding to 
revolution extent is determined after S48. It is determined based on the rotational-speed difference of the 
right-and-left front wheels 10 and 12 whether be in a rectilinear-propagation condition. When smaller than 
the setting speed difference which can be regarded as a right-and-left rotational-speed difference being in a 
rectilinear-propagation condition, it is supposed that it is in a rectilinear-propagation condition, and when it 
is beyond the setting speed difference, it is supposed that it is in a revolution condition. In addition, it is also 
acquirable whether it is in a rectilinear-propagation condition based on the output value of the steering angle 
sensor 216. 

[0035] Relative slip Ks corresponding [ on S42 and ] to the absolute value of an order rotational-speed 
difference when it is in a rectilinear-propagation condition The value which was calculated and lengthened 
the last relative slip from this relative slip in S43 is relative slip inclination deltaKs. It is carried out. Since 
activation of S42 is performed for every time interval defined beforehand, the value which lengthened the 
last relative slip from this above-mentioned relative slip can serve as variation per unit time amount, and it 
can be considered that it is inclination. It sets to S44 and is the relative slip Ks. It is based and is the 
regenerative-braking torque limitation value floor line. It is determined, it sets to S45 and is inclination 
deltaKs of a relative slip. It is based and is regenerative-braking torque variation deltaFm. It asks. And it sets 
to S46 and is the above-mentioned regenerative-braking torque limitation value floor line. Real 
regenerative-braking torque value Fm(n-l) ' supplied from the hybrid control unit 220, As a matter of fact, it 
is variation deltaFm to regenerative-braking torque value Fm(n-l) A mean value (the first demand 
regenerative-braking torque value) and the demand total damping torque Fd with the applied value {Fm(n-l) 
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'+deltaFm} Let the smaller one be demand regenerative-braking torque value. As mentioned above, when 
cooking, {Fm(n-l) '+deltaFm} will be made into demand regenerative-braking torque value. 
[0036] When a car will be in a rectilinear-propagation condition, the demand regenerative-braking torque 
value corresponding to revolution extent is calculated. In S48, (whether it resulted in the 
regenerative-braking torque upper limit) is judged [ whether it is under / rapid increase / ******, and ] for 
regenerative-braking torque. In this operation gestalt, it is judged whether it is in the setup time beforehand 
defined from braking initiation. If it is in a braking initial state, it can judge with it being in the condition of 
having not resulted in the regenerative-braking torque upper limit. Extent S of revolution is called for and 
augend deltaFup of regenerative-braking torque is determined as drawing 9 in S50 in S49 according to a 
map according to extent S of revolution. And it sets to S51 and is the demand total damping torque Fd. Let 
the smaller one with the value {Fm(n-l) '+ deltaFup} which added augend deltaFup to the last real 
regenerative-braking torque value Fm(n-l) ' be demand regenerative-braking torque value. 
[0037] When it is after regenerative-braking torque results in a regenerative-braking torque upper limit to it, 
in S52, demand regenerative-braking torque value is determined by the option. In this case, demand 
regenerative-braking torque value Fm(n-l) * of last time [ **** / making the last real regenerative-braking 
torque value Fm(n-l) ' into this demand regenerative-braking torque value ] Regenerative-braking torque 
can be kept constant, such as considering as this demand regenerative-braking torque value. Moreover, when 
larger than the set point, it is made to decrease (making regenerative-braking torque variation deltaFm 
negative), and when smaller than the set point, revolution extent S makes it increase (making 
regenerative-braking torque variation deltaFm forward), and can carry out [ it can be sufficient for it and ]. 
[0038] As mentioned above, since according to the damping device of this operation gestalt demand 
regenerative-braking torque value is set to 0 when regenerative-braking control conditions are fulfilled, the 
fall of the total damping torque control precision applied to a wheel can be controlled, and the fall of driving 
stability can be controlled. Moreover, if regenerative-braking control conditions are no longer fulfilled, since 
control of regenerative-braking torque will be canceled, regenerative-braking torque can be controlled . 
densely and;decline.iii energy efficiency can be controlled. Furthermore, since contrcl based on the . 
inclination of a relative slip and the so-called derivative control are performed, as compared with the case 
where it is controlled according to a longitudinal velocity difference, control delay of regerlerati v^^-bIaki^;g 
torque can be made small, it can bring close to ideal allocation immediately, and the fall of driving stability 
can be controlled good. Moreover, since the increment inclination of the regenerative-braking torque added 
to a front wheel according to revolution extent is controlled, regenerative-braking torque may be increased 
according to an operator's allowances. An operator becomes possible [ making steering correction with 
allowances ], even if damping torque allocation **** arises. 

[0039] as mentioned above, in this operation gestalt, the control means corresponding to speed-difference 
inclination is constituted by the part which memorizes and performs S42-47 of a brake operating unit 210, 
and the control means corresponding to revolution extent constitutes by the part which memorizes and 
performs S49-51 — having — S — a regenerative-braking torque control means is constituted by the part 
which memorizes and performs 2 and 3. 

[0040] In addition, in the above-mentioned operation gestalt, when it is in a rectilinear-propagation 
condition, the demand regenerative-braking torque value corresponding to speed-difference inclination is 
determined, when it was to a revolution condition, he was trying to be determined in the demand 
regenerative-braking torque value corresponding to revolution extent, but even if it is to a 
rectilinear-propagation condition and is to a revolution condition, the demand regenerative-braking torque 
value corresponding to speed-difference inclination can be determined. Since a longitudinal velocity 
difference arises even if it is in a revolution condition, demand regenerative-braking torque value can be 
determined according to it. It is not indispensable that the demand regenerative-braking torque value and the 
demand regenerative-braking torque value corresponding to revolution extent corresponding to 
speed-difference inclination are calculated alternatively, and either of these should just be called for. 
Moreover, it sets in the above-mentioned operation gestalt, and is longitudinal velocity difference inclination 
deltaKs to the last real regenerative-braking torque value. Although the value which added the 
regenerative-braking torque variation responded and determined, and the value which added the variation 
determined according to revolution extent were calculated, the value which added such variation to the last 
demand regenerative-braking torque value can be calculated. It is because it can presume that the real 
regenerative-braking torque value according to demand regenerative-braking torque value is outputted. 
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Furthermore, taking into consideration a regenerative-braking torque limitation value can also make the first 
demand regenerative-braking torque value the smaller one with the demand regenerative-braking torque 
value determined based on the last real regenerative-braking torque value and the last relative slip 
inclination rather than it is indispensable, moreover, S -- 48 or 52 steps are not indispensable. When it is in a 
revolution condition, it is a thing also with sufficient S49-51 being performed and the increment inclination 
of regenerative-braking torque also being controlled. 

[0041] Furthermore, different conditions from the aforementioned ** - ** can also be added to the 
regenerative-braking control conditions in the above-mentioned operation gestalt. For example, at least one 
side with the case where it is in the setting range where the case where ** OAT is below laying temperature, 
and ** humidity were defined beforehand can be added. ** When an OAT is low, it can be presumed that 
the temperature of a pad and the temperature of a working fluid are low. ** Since coefficient of friction of a 
pad will become high if humid, and coefficient of friction will become low if humidity is low, when there is 
no humidity into a setting range, the variation in coefficient of friction becomes large. Moreover, although it 
was judged whether detection preparation was completed in ** in the above-mentioned operation gestalt 
about all the sensors contained in each of regenerative-braking equipment 14 and the fluid pressure damping 
device 44 It is detected whether detection preparation was completed only about the sensor used for control 
of regenerative-braking torque and control of fluid pressure damping torque, or Among those, it can enable 
it to detect whether the detection preparation only about a sensor especially with the large effect on a torque 
control was completed. In regenerative-braking equipment 14, from vehicle speed detection equipment 236, 
generator operating state detection equipment 240 and the amount detection equipment 234 of accumulation 
of electricity have the large effect on control, and it can use them as a sensor with a high significance. In the 
fluid pressure damping device 44, the wheel speed sensors 130-136, the lateral acceleration sensor 214, and 
the fluid pressure sensor 180 can be used as a sensor with a significance higher than the fluid pressure 
sensors 96, 98, and 120 and the steering angle sensor 216. ** It sets, and when the detection preparation 
about at least one of two or more sensors defined further beforehand is completed, suppose that detection 
preparation was completed. When the output value of other sensors can be substituted for the output value of 
the sensor of 1 either detection preparation of the sensor of 1 and other sensors should just be completed. A- . - 
For example, even if both detection preparations are not completed, when the most, if one of detection* ' 
preparations is completed, it is enough [ the fluid pressure sensor 98 and the fluid pressure sensor 120 ].. 
[0042] Furthermore, combining a regenerative-braking control condition judging and demand 
regenerative-braking torque decision can perform separately rather than it is indispensable. Moreover, the 
demand regenerative-braking torque value corresponding to speed-difference inclination can be determined 
as the flow chart of not only the case in the above-mentioned operation gestalt but drawing 10 according to 
activation of the demand regenerative-braking torque value decision routine showing a part. It sets in this 
operation gestalt and demand regenerative-braking torque value is the relative slip Ks. It is with the case of 
being larger than the set point Ksl, and the case of being small, and is determined by different approach. In 
being larger than the set point Ksl, it decreases regenerative-braking torque with the inclination according to 
relative slip inclination, and in the case of the one or less set point Ks, it is kept constant. Moreover, when 
larger than the set point Ksl, as shown in drawing 11 , when the increment inclination of a relative slip is 
large, the decrement of regenerative-braking torque is enlarged, but even if reduction inclination has a 
relative slip, regenerative-braking torque is not increased and it is kept constant. Thus, in this operation 
gestalt, a relative slip is larger than the set point Ksl, and when it is increment inclination, 
regenerative-braking torque is decreased, but when other, it is kept constant. By it, the change frequency of 
regenerative-braking torque can be lessened, aggravation of a braking feeling can be controlled and the life 
of regenerative-braking equipment 14 can be lengthened. Moreover, since the decrement of 
regenerative-braking torque is made so large that the increment inclination of a relative slip is large, a 
relative slip can be brought close to the set point Ksl immediately. 

[0043] S402,403 - setting - Above S - the relative slip Ks asks like 42 and 43 - having - relative slip 
inclination deltaKs It asks. And it sets to S404 and is the relative slip Ks. It is judged whether it is larger 
than the set point Ksl. When larger than the set point Ksl, a coefficient A is set to 1 in S405,406. Relative 
slip inclination deltaKs Regenerative-braking torque decrement deltaFmr is determined according to the 
table which is based and is expressed on the map of drawing 11 , and it sets to S407. the demand total 
damping torque value Fd the smaller one with the value (Fm(n-l) '-deltaFmr} which lengthened the last real 
regenerative-braking torque value Fm(n-l) ' to decrement deltaFmr ~ demand regenerative-braking torque 
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value Fm * ** — it is carried out. Here, it can also restrict so that demand regenerative-braking torque value 
may not become zero or less. For example, let the mean value of {Fd, Fm(n-l) -deltaFmr, 0} be demand 
regenerative-braking torque value. 

[0044] It is the longitudinal velocity difference (relative slip) Ks to it. When it is the one or less set point Ks, 
a coefficient A is set to 0 in S408. It sets to S407 and is demand regenerative-braking torque value Fm *. 
Although determined, since a coefficient A is 0, it considers as the smaller one of the demand total damping 
torque value Fd and the last real regenerative-braking torque value Fm(n-l) \ In this case, 
regenerative-braking torque will be maintained at a fixed value. In addition, relative slip Ks Regardless of 
the magnitude of the set point Ksl, it is relative slip inclination deltaKs. When it is increasing, 
regenerative-braking torque is decreased, and when it is decreasing, regenerative-braking torque may be 
made to be maintained at a fixed value. Also in this case, controlling the change frequency of 
regenerative-braking torque, decline in energy efficiency can be controlled and the fall of car driving 
stability can be controlled. 

[0045] Furthermore, structure of regenerative-braking equipment 14 and the fluid pressure damping device 
44 can also be made into the thing of not only it in the above-mentioned operation gestalt but other 
structures, the fluid pressure damping device 44 — setting — for example, the proportional-spacing bulb 94 — 
not indispensable — two or more electromagnetism for antilock control — controlling is possible so that 
front-wheel fluid pressure damping torque and rear wheel fluid pressure damping torque may be distributed 
by control of closing motion valve 92,104 grade according to an ideal allocation line, moreover, the 
electromagnetism for antilock control — it is not indispensable, and linear bulb equipment 76 can be formed 
for every ring, or the closing motion valves 92 and 1 12 and 1 14,1 17,1 18,140 grades can also form linear 
bulb equipment 76 in a front-wheel and rear wheel side, respectively. It is also possible to also control 
front-wheel fluid pressure braking torque and rear wheel fluid pressure braking torque by control of linear 
bulb equipment 76 according to an ideal allocation line in these cases and to perform antilock control, 
furthermore, linear bulb equipment 76 — two or more electromagnetism — a closing motion valve shall be 
included or the source 48 of fluid pressure can also be made into the source of power type fluid pressure 
containing one or more pumping plant apart from a master cylinder with a booster. The fluid pressure 
supplied to each wheel cylinder is also controllable by control of pumping plant. Control of a solenoid valve 
is not limited to the above-mentioned operation gestalt, either. 

[0046] Furthermore, it can consider as the electric friction-damping equipment by which a pad is pushed 
against Rota with an electric motor instead of the fluid pressure damping device 44, or, in addition to the 
fluid pressure damping device 44, electric friction-damping equipment can be formed. In 
regenerative-braking equipment 14, an electric motor can also be formed for every ring. Moreover, in the 
above-mentioned operation gestalt, although the brake operating unit 210, the hybrid control unit 220, and 
the control unit that makes a subject the computer of electric motor control unit 36 grade plurality were 
formed in the damping device, these can be made into one computer or two or three can also be used as one 
computer. Moreover, the demand total braking torque which an operator means can be acquired based on the 
control input of a brake pedal 10 etc., although he was trying to be acquired based on the fluid pressure of a 
master cylinder. Moreover, the car applied is also applicable not only to a hybrid car but an electric vehicle. 
Furthermore, you may be not only a front drive vehicle but a rear drive vehicle. In addition, this invention 
can be carried out in the mode which performed various deformation and amelioration besides the mode 
indicated by the column of the above [Object of the Invention, a technical-problem solution means, and 
effectiveness]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the schematic diagram of the whole car containing the damping device which is 1 operation 
gestalt of this invention. 

FDrawing 21 It is drawing showing the fluid pressure damping device contained in the above-mentioned 
damping device. 

[Drawing 31 It is the schematic diagram showing roughly the structure of the linear bulb equipment 
contained in the above-mentioned damping device. 

[Drawing 41 It is a flow chart showing the braking torque control program stored in ROM of the brake 
operating unit of the above-mentioned fluid pressure damping device. 

[Drawing 51 It is the flow chart which shows the contents of activation of S2 of the above-mentioned 
braking torque control program. 

[Drawing 61 It is the flow chart which shows the contents of activation of S4 of the above-mentioned 
braking torque control program. 

[Drawing 71 It is a map showing the relation of the relative slip and regenerative-braking torque limitation 
value which were stored in ROM of the above-mentioned brake operating unit. 

[Drawing 81 It is a map showing the relation of the relative slip inclination and regenerative-braking torque 
variation which were stored in ROM of the above-mentioned brake operating unit. 

[Drawing 91 It is a map showing the relation of the revolution extent and regenerative-braking torque augend 
which were stored in ROM of the above-mentioned brake operating unit. 

[Drawing 101 It is a flow chart showing a part of braking torque control program stored in ROM of the brake 
operating unit contained in the damping device which is 1 another operation gestalt of this invention. 
[Drawing 111 It is a map showing the relation of the relative slip inclination and regenerative-braking torque - 
decrement which were stored in ROM of the above-mentioned brake operating unit. •./... • •> ; 

[Drawing 121 It is drawing for explaining this invention, and is drawing showing the relation between the ^ 
front -wheel total damping torque and the rear wheel total damping torque. T : 

[Description of Notations] 

14 Regenerative-Braking Equipment ^ , 

20 Motor Generator 

36 Electric Motor Control Unit 

44 Fluid Pressure Damping Device 

76 Linear Bulb Equipment 

130-136 Wheel speed sensor 

138 Boost Linear Bulb 

140 Reduced Pressure Linear Bulb 

1 80 Fluid Pressure Sensor 

210 Brake Operating Unit 

214 Horizontal G Sensor 

216 Steering Angle Sensor 

220 Hybrid Control Unit 
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>#8 4, 8 8(D^E4*ll±l-r-5i2>-y-C*^*s. 'J - 

£. *Y-;l/->'J>^82, 8 8 <fcvx£ y 5 20 

<t£gM-r£?gjiSgl 0 2<D^4>(c«. ^fiS^^l 0 
4#ia:W<E>ttTC>-2>„ cn 6^6813^9 2, 104 
tt. S«Ctt. 0^"&/l{ig(cG!;fcft-S#. r>?-a^ 

8 6©n)«ix y ^mm&miEwmicffictizj: ^jc 

*-f-Jbv"J>^84, 8 SCD^JErt^jftJiSftS,, 
[0 0 1 1 ] j£ii3S8 0(D*)=-T>*)V-mmi 6 tSfiS 
gfJW#9 2 i<Dr5<DSC^C«, j^jlSg 1 0 8*s«^n 
T(,»5. SilSl0 8tt, >Jr.7M>7'gg7 6ifJte 
«O*-f-;l'J/y>^40, 4 2 i^^-T -5 ilSSr* 30 
0 . $BISS 1 0 8©j£4HC«. ftMfrt l/T©*8BffliW 

#1 i 0 36H8W6tin>*. m?&iipj#i 1 Ott. ilS? 

o, 4 2«cy^7v-uu?'«g7 6tcj:o-r$ijta)3n/c?E 
EaMstsfts,, s/c ^iissi 0B<ommmmn\ 1 

0 «fc9*-f-JU^y >#4 0, 4 2ffliJ©gP^(c«. -g-ft 

■eft^sagiH^i 12.11 4*5i9:we>ft. 
y>^4o. 4 2ivx^ y-tf-^-5 5±*mffi-?zm 

ffiSSl 1 6CD^«C«. Sfi&P§H#l 17. 11 8**19: 40 

tte»tirt>s. c*i6^fi«i#i 12. 114. ii 

7. 1 181*. BUfflUcmitl&ifi. 7>?-P 

0 . 12 ©Sljttx y 9 7't^.^7!>5®iEtfc1§«:«/cn £ <fc 5 
CC. *-r-jU~>y>#4 0. 4 2 0fflEEifi*tl*tl&SL 

<cmm 3 ft&„ ns8PiiH#i low, usu^ife© 

S^B#(CHt«i)jiKR3tX > HU^ffllJ©*^-^^ 1 ; >^4 
0. 4 2 di^tei©* - V > ^ 8 4 . 8 8#>6# 
StSftS. ?Mgl0 8CD. ^fig^K^Fl lO^Sffl 
EB^F 112, 114 i©F^©gp^«:W. «E-fe>-y- 1 2 50 
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0*5JgM2ftTl,>£„ ffi-b>tl2 0tt. iftrt&lO. 
12©*-f-^>'J>^4 0, 4 2CDME*^tBTi-fe 
>-9"C& j&EE-te >-9" 9 8 ©Hti73* 5 iE^^S*i©l^ 

tSKfjyB-r £cifcrt-s„ ^s&P8K#i 1 o^iat^ 

>? 1 2 0<DtfctiMKj&>6^ftTt>SiS£iC^^>-y- 

9 8 <Dmt>&m$v& s nftfett^* & ifiJS 3 ft &<Dr 
[0012] ±fssjsraE3^p9 2*^-r^-r*^-/^ 

#112. II 4£^ft^ c *V'W ^X*r&>^^;*iISg 
OjftcpCCtt, f tif iil±7t 1 2 6, 1 2 8*HRtt&ti 
Cft6<D52frih#l 24, 1 26fci(>'128 

4, 1 26, 1 2 8tCj:0, mSS^K^F9 2, 112, 

1 1 4^fflt^eOC*^i©^6C*>^r^U-+^^U5 0 

m*y~~X 2tt£-?XZzsV > ^5 2 CCP^CC^TC t 
rtinjfieitt*. Sfc, 1 2, 8 2, 8 6CC 

cn6»*&o@i£3is^tti-r-smteii-fe>if i 3 

0- 1 3 6#Wttt&hTt>&. ¥frail-fe>it 1 3 0— 1 

[0013]B3lt, ^7^1/^17 6<Om^Wt 

J£i)~T'*)l>7'l 3 8, ISy^7^140^ 
tr&tf>r#>£o ifUU^T^'^^1 3 8*5<J;[>«E'J^ 

y^7^i3 8(t Tfli 4 2i-eticc*fur^ 

^14 4B, tmm&tlsX (Ditto 1 4 8CCJ: 

«3#ffi^cc^snrc^ 0 ^i 44<b- ^wccnr 

71 52^6ntl^ 0 Ctl6{^^T15 0, 15 

2 «±ia«fa i 4 8 j: o m > tegifa s # 6 tix c * s 

5 4tc*aE*fltt&sn*ctecj:oafbs 

ti, pJS&nT 1 5 0«a7 1 5 2ffJCC5Rg|2tiS„ 
#T-1 4 4^1 4 2*>6KMS*6 
5/- h#l 4 6*5|g^nS a iflE y^T^VU^l 3 
8 *tia#©«T«(D*EEM3W^?' 1 4 4 4^ffi 1 4 
2^6m3^^|^^iCf / fffl-r^>[tj#r^lE^4 8 ch* 

ffltlt, ojati^T15 0. i^7 15 2i>J:yn>f;l/ 

i 5 4«5vuy-f k i 5 6<DmmmW)j3±<Dm 
i>\ ktto \ As<o^mtitm^^^imrcw±'rhct 
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C t%K 3 8 (Dm^UM? 

•?tj:t>*>m-)iis>)y zomfrmm & war-r & c £ & 

ttS. T&JHSU 8©?&EE£*-<-Jl^>y >#<D 

&EE £ (Om^b 3 < t £ 9 . HBEft £ HEMS*) £ © 

fn*>n#ta i 4 8 owjSAioiws < arntf . 

1 4 4*5#1K 1 4 2KtlLt'>- h# 1 4 6^0 
£ 3-/JH54 ^©t**&m?jit©f«c J: v) ffiKM 
4 8 ©&EE £ * -f - ;U U > ^©^ £ <DM£$IJ8PT £ 

38<D±mmti>K ^-<^^mm\ 5 swot 

5 sect*, frj-jvisyy? 

U &fr£©ifift£|S§±-r£jilLt#l 60&m-fhtiX 
* -Jl/5/ 'J > ^©®H*i?gEE?®4 8 ©i&JEJ: *) 

js<t£&t, *j~)is^v>#<D{'mm.&mit3ti 6 0 

[0014] y ^r^*^^ 1 4 0 ©ffitttitll U =- 
T'V^l 3 8 tf3\C-C$>Z>tcit>. K^lcZlifc? 2>ffif& 

E.v~T'*)i?\ 4 o«. * -{ - v > t?<Dmm<tm 
mm yif-/< 1 6 2 ©$tEE£©M«:s-3< Mrofffl^ 
**. #^1 44^11 4 2^e>fitr^3i±-5.rsj*cc^ffl 

^©&&tKft©iW® tc <fc 0 . * -< - >v is y > xco fflzm 
&te£z?*j-)i : >'i)>#±mKm')y*--'*i g 2 toy 
mzzMmirzctftx-**,. ffi,Emv-?-'<i 62© 

>^<t^JEfl|yif-^- 1 6 2£©MBE©SiIfflI«, *-f- 
rt^y>y©-$BW®£&£«, *^-.>l^>y>:5f£«|I 30 
mW-Jtl 6 2i4, ^Hy-T^Jl^l 4 0^-/ 

^•xorg^-r-s»^w^-xas§i 6 4#i£we>ft. 

^'^iiSS 1 6 4 CC«j£j]:# 1 6 6 &&lfhtlX\.>Z. M 

it# 1 6 6 k j: d . * ^ y > vfrhmmm y tf- 

1 6 2 -©^«lffi©8£n*5PE± 
[0015] — ®ilgg6 8 (C«?gff-fe>-y- 1 8 0 

y>^5 2©jgE*5^tt}^ti^ <> 

y >#5 2©$EEtt. OOWMjKIfc 

D/cA£3££cSfc&. c©jgffiCc*ffS-r-S$iJ«b 40 
£ «^g©;g0-r £g3fc?IHJ»b 1- ;u ^fii £ -r £ c £ an? # 

x ha-^>s ^b-^ 1 8 2i>mm$ti. mm&ifflft 

7 ofe<to'7 2*J*ccCT^£snirct^(c*jur^b 

-+^^;l/5 0OX hD-^*i%£*OtC^^C£*i[lig 

[ 0 0 1 6 ] Bdiey -T^^u^g7 6*$ £v&wmm 
m&7o. 72 msmmmkw* 6 -^ebb 4 

8^«. PU200, ROM20 1, RAM20 2, A 50 
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7J352 0 3. mt>&2 0 4f^tJ3>f a -^^i{$ 
£-r^^U-+*IJSP^g2 1 OtCfcoTSMSJ^tl-S,, ^ 
U-*IWflPilg2 1 0©A^gP2 0 3KU, Mie&i&E 
-fe>-y-9 6. 98, 120, 1 80, Sf&ji-fe^iJ- 1 3 
0-136, ^U-^^^;l/5 0 ft /ctfclUt 

&-5C££t£&T5?'u-*;W * ^2 1 2, «M©ti! 
flniiS?:^Hi-r?)«G-te>-y-2 1 4, H^L&OXf-T 

')y?*-{--)i><Dmffcpi$:&m-rz&f&Pi-te>-y-2 1 

SP2 0 4 tCtt. ^©SmfiSMEfl^© V K©ffe, 
«J-T^I'^lg7 6©VUy-r HI 5 4^fimmLt£ 

2 1 0B. HI 1 (CnrT J;'5{c-'^W7'y PMIWSS2 2 
0 &Ci&|& 3 tltfe 0 . ^ y y -y HflJffll^g 2 2 0 iC 
S»*-3f©Jai^g3 6, i>y>*l]©Jlg3 8^ 

[0 0 1 7 ] /W:/y KfMfflJitg2 2 04>. PU2 2 
2. ROM224, RAM22 6, A^)Si52 28, Hd^J 
SP2 3 0^£^t?:3>b*^-££3E#£-r £&©"?$> 

A*SP2 2 8{C«, S^g2 4©S^fi£tfcttJT 
S^S«IUi^g2 3 4. miI^IXffr-5m^BX?#^g 
2 3 6. @/^L^tiT^-fe;L"^y;U©ggjK?rXO y Y)i> 

^^©lag^^tii-r -5c £(c «t o-rt^m-r^T ^-fe^ 
mm^y-y-2 3 sf^sntfef), c^e.*^©m 
^jft-^^a-j^r^Bij-t-^ifj^gs 6. x>^>$ij 

iSIgg 3 8. ^ U - *8HKaiJlg 2 1 0 ^tcSHJ wg^^s 
LfcO. ^a«3 0£itig§lJfflJl,fc«)^£„ 
[0018] M^yu FM8PSg2 2 0*»6m»*- 

£ixat*t'-£2 ©^©g^h^U^^^-TT 1 -^ 

t. a* h^^#ffi£B&fo-r-5>) *JHi^$n. ^tjj-=e 

-$*)J®$|g3 6*»6>^-f ^y ? F*»Jffl]^g2 2 0^ 

«. *-^^^^b-^2 o©[5ifs^, «%9©muitK 

^^w-r^m^it^K^-rs) 24 o&c<fc^-c& 
w?n^>o *-5?^**u-'5i 2 ojc^-t-ss* h^i' 

l*. fgSb hil'd' ©^£IeI**iJ«i hJU^©«^£*s& 
•2>„ *-^^*^U-^2 0(C>Pt-r-5)ttl^I5Ii 

*iJtth^^S*ffi«. ^©lslfe^S^g2 
4®IittlfiCl-5l»t^J SlHl^JKl^gtP^lpl^ 
*)Jtth^^±ffiffi£. ^ai^€.^yu-+*IJ^g2 1 

0 *> n SS^IslifHib h ;u i'EKgfil £©/h5 

-r^y » p$ij8Pigg2 2 o^e>«^3n/cm^h;b^s 
20a, ^-n©a^i h;u^*sm^ h^^s* 

-f^y » KlWaiS(g2 2 OKteUT. *-^y**u- 
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cooi9] i:^ ^i^-+*ij^g2 i o*>e>^-r^ 

•J v F8jiJfflJ§|g2 2 0 ^ii, h;bd?fii^ttj 
J|g2 10^-«. *-£^**u--£2 0K:*jt>Tf||i& 

3?[5]£iiHj«j h Jl/ £ ffi <b S*?gEEf IJSd h * fii <!: ©fa# S 

^fifite, ROM20 lKi^n/ci407n-f-t- 

[0020] «i©<t ^K^Sn/cSlJBij^gCCtj^^ 

f^tttcotirsiHg-rs,, ngfttffct l-tohiiIb i o, 12 

#|gtM§£ l>T©f£f§8 2 . 8 6 (c«. IhI^JKi h;u^ 

)l> 5 £ ©4>& < £ 8HJI& h )V Z *mmm V )\s 

?±fo?2>o m.$m8 2, 8 6£ *)~TW?$m.l 6 £ 

C>£fc#. Mi$©<fc5K. iiut&l 0, l2fcHi6n^ 
®JItlJttlh;l/^<i:f^8 2, 8 6iCjin^.6n-2)?gEE*fJl!) 

fnraur, bu^io. i2(c«. g&ffliKih 
•MB**** < tt mm h *m«se^^ j; o mrtsw 

[002 1 ] ®£.MW} \->\>V ra**C»2F#. x.*)l>i?$h 
4 £?£EE8Hj»£Sg4 4 £©4>& < 1 4>— ^©fPS&Jg^** 

2 occa^-r-ss^iei^sijaij h^^ffl^. 
aiK#©S0-r k i7 1 3 ft & t5 w r is 
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[0 02 2] g&fflMHRB 1 4 £?EBE$lJiti^S4 4 i© 
£&-#©{Wg^#S§oTl>&t,>i©£. -met) 

^>fc*. pm? ^-•;>^©{6T ; &ffP$iJL/fc«3. 

^t4©©T?rWJU/ci5-rSC<t^r#^ 0 

£©8>rr ^ «un^«sf» 6 n 4 J: ^ (c ^ u - +^fi^ 

10 «i) *^a{C!^e©-C*.5„ iHl^SUtt^M 1 4 ©fHWR 

«j^g4 4©fPSbai^7&JS-5'r< ( >^«,>*B^{c*>. m^fij 
jv ? ©*^*ij©3 n -5^^aiE^©±a!©*t^*^Bfc 

ftS. S/c |5]^$lJStihJUd7 <; t<5^EE$iJS6h^^©*Ai 

la^jstisis 1 4 tms.nw)mwi4 4 &©4>&< <t fe- 

20 ^©fPiSm^^t^ggic^or^^c^^. -r^cto 
h n> ^ *i 0 £ 3 ti & <fc ^ ic h tc © r * & „ 

[0023] ®m£mw)m&4 
4. [Hi^jijj^g 1 4tc$$n-s«-fe>-9-6 0. 6i, 

96, 9 8, 1 30-1 3 6, 1 80. 2 1 2. 2 1 

4. 216, 234, 236, 238, 2 4 0S?©tfcffi 

2 1 8^0N^«:3n-C*>6©*«IKifafta*!g9:5cSJ: 
«5^^c^JS^, ®mflHl*)Jl!)^TB#^6©«3iB#ll*^jg 

30 B#faT*M^.fcjg^©t>-rn*>©^*j?ifc3n/ci»^- 

[0024] ^-r>a>X-{^21 8*50N(C3 

n^> £ . 1 4 •p-&E.m$hm& a 4 cc$$ n 

-5»-r^r©-fe>u-©o,^iiiE3*a. y^>*sffliE3n 

•fe>-^©a^f§-^* 5 iEstr^*>-5/c«5. •fe>if©m 

5. mwr. ^iHi^sij«jh^^fii(*. v^^^-^vm 
i^ras(f#3n?>©r*-s^. sKj*-^©ia^^s(j 

•9-9 8, 1 2 0K:-3(,>-c4>|Hj;tSK:, 31H«:4Dfc?gffi*iJ 
K)hJUi'fil-^R^?gEE$lJatlhJl'^fiI«, >SEH2>-tM 8 

0 ©ffi^jft ^ ts?«> e. n &g>im%m bivzm 

50 tcS-3l>-C&S3ft&#, ^JE-fe>if 1 8 0©tH:7JfI# 
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^>1ffCOl>T©1$fflW!>s$*7T£<!:. -fe^F-Sft 
[0 025] ji/c. ^^^a>X-r ??-2 1 8#0 10 

©iia* ! fi* -a /c 0 . p, ntcf j x t> rf i — 

+ 40. 42. 82, 86 iCtet^T ^ K©i&gj&i(g#> 

-j/co-r-s. [^^©asam a? K©?ag 

5©-e*3„ *mMJ&micte^xiX. lei^fijstiflp 20 
5 cfc -5 cc 3 htl>fc*5, 0 ^©afrKcffiJCT •& C £ 

r£& 0 $/c. ±fB3o©3M$©5^©i o^ifc^n 
->«±*s^/c ^ n/c*^ic . »yt $ titc 1 1 *> c t i> x 

[0026 ] gj£IU£fl?iJfti h;l/^fii«. ^©Islfaag 30 
0, 1 2(C@^$i)Stih^f 6*1-5 Cite J: 9. ffi 

tmrnmib h)i>?t &$&mm v^tt ©K^a* v m 1 2 

10, 1 2©@ejgS£f£*S8 2. 8 6©I5IlroIlKi{* 

^SS®cD0^^M(c>ftor^:*c>iS^(c«. tgfflflb 40 

b>v*ifi*:iti.*fmi 0, 1 2j&^e>5fetc-r-<.«5j^dC). su 

It 10. 1 2©@(Baiai«tt8 2. 8 6<DlsItejSa<i: 
[0 02 7 ] C©<fcMC. HU^aSMtca-^Wtf. m^S 

£>D, ^©i§tti£jig#s;*:#t,>«£\ fiTjiS^#<. 
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8^ei4©fi±£ia-5C.<!:ai-C££. £/c, li»P^JSB(C 

< r n«. r n< * jchmkit s c <t ^Pig 

Kite i, @*$iJS!j h ta>Ftx >; rf 
Ks ©sjkaks ics-^i^r^Jiasn^. 

Ks «. 5^ 

Ks = I (Vwfr -Vwrr ) + (Vwfl -Vwrl ) / 
(2 xVs ) I 

vm^tiixt^tc. ^WJM^j**|12. 8 6©0lnSa 
M (Vwfr -Vwrr ) ^i*jISVs V^^tcmt^M 
Wl'&m&l 0, 8 4©[sllgae[^ (Vwfl -Vwrl ) % 

ir^x >; y (ffiifc 10, 12 ©^IhIIkS 

2, 8 6 vw-mm&Mm&m&m&x'm^tcm torn 

[0 0 2 8 ] *^iS^{C*jt^r«. £r®<DW$M£p\ 
m— %&£M£M9b h A ^ffi£©/jN3 C^©filCc^3 

BUliI©^|iI^$iJSti h ;b ^ffi i . fa*t.x y »^ 7"{cj£ Or^l 
S3 titc®£.fflm b JV ZUWM t ©* R8©fiitc&5££ ti 
-5>„ 0*©J8bh;H'$IJ|(BfllFL «. I7CV5.7't*3 

«, B!(lHl©^liIi$IJSSl h^^<BFtn(n-l)' tC v ffij^X y 

tcfiEor^s^nfciii^jifthju^^bSAFm zmz. 

tcm (Fm(n-l)' + A Fm } t 3ft£ 0 @*$IJKi h ;P i» 

aks *siEf *s {*%immmt l c$>&) m-^Mt, nom 

isn. ta>Ffxy *:/©£ji2*5:ftrab& («LW«|nitc* 
^>) W^tctt. iEoffitsn^., &tc. iB^xy -^y© 
iSftl^JK^^^ffi^t t, >m&te. M&Mtb b>l>?<D 
^kSAFm©^:^3 (*6*fffi©Ai?3) *>*#<$ft 

•S. leI*.fiJtth;Ui'$tJISfiiW. 0 7{C7Kti^(c, ffl>Ft 
xy >^**SA^^iS^«^3C>l©^J;f3/h3 < $ti^>„ 
[0 02 9] L/fc*m, ±a©3-5©ffl©-5%©i43^ 

aw. fc^rt,i©j©^-«. ag^setcicor^^n 

?f<tlAFm »fi©<Bi^c^ 0 3o©ffl {Fm(n- 
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1)' , Fm(n-l)' + A Fm ( A F m < 0 ) , FL } ©5 
ffi£&9. H>IHJffll*J. {Fm(n-l)' +AFm } 

ttc, jMcc. ta^x y v yw'hz < tg^x y 9 -ftm^ 

«fa&c&6t§^tt». Is]£$ijifrhju?fir«ffi«:;*;#< 3 

ft. a^ftfltbhJl'i'^tSAFm ttjE©fil4ft-S. IH£ 
SM» ^MRfEtf 3 o© 5 %©**©fiI4 0 . HilW 
fiftt {FmCn-iy +AFm } 4&S. ft*i t ffl#tX y 9 

fe6«tt®@<gfluaa6**itLrijy£"r* c £ *> 
v # . ©*b^(c » . ta*t * y v vomiMWk r&j_t § 10 

[0030] */c. s^ii£Mibh^^fi«*nc!>fli@ 
©«&tcic;>i;T&s-r£c4&-c£&o juiatfc^tc&o 

V$>r>X®£MW}\- J\si?&1&£!fflW) b>l>9± 
&0C*Si,>Xl,Zm£MW>2m 1 4©fSfefo«:i£0T&$&& 20 

Sl>J#£«C[5]£$lJ«lh.rt/* ©itftl^JEfc/h;* < U (*8JJD 
^K©PfiHJ©^K£*£< t-£©-C&«3. S^ffiJ:') 30 

*BJjn£j6e£*# < -r & (ifjjn^ie©«jfiHj<z)fijg£/jN$ < 
«. s*£jie©*£4-r&) ©r&s. S£H]©?ik«. 

riR»r-sct*it?*4*j. *SQ6^««c*5c»r«. tit 
s. ttsefi»i£ia£iHibhJi'^ffi» > h?(5i<dsi[5i^*ij 

n-Gcfito r S£lllf£Jc(£; ct^S s ftfcUffifrJSfr h ;u t> 

ifJnsAFu P «. «na«i£;W:*:si»4/j\3 < ?ni©r 

& 0 . m%MM v j\> t> <omw^mifi/bs < 3 fts. 
C0031] t©<j:*>cc. osestiytajita^wKphJU 
*ffi». ;w:/y ? h'$n^g2 2 otcffl^^n^o * 
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^HS7 6***ijfai3ns. >^4~? x ) v vum$m.z 2 0 

[0 0 3 2 ] @4(D7P-^*- htcfcl^T. Xf-y? 
1 (fcTF. S 1 iBgiffcTS. ffe©Xr;;-7'K:ot,>T4>|3| 

S 3 (c*jt,>-cg#[5|£i|iJlij b)i?m& 
Be*Sv^iS^IslgJg(cS'5iir*sf>64iS <> fit, s 

ft*. 

[0 03 3] S 2©IU^*fJ«)«I*IJ^*Wc3nS^S 

^^Sv©tfcm*-5c^r#iM3n. S2 2cctet,>-c. 

ii^cf^^Jttlel^^ioi^r n «_ht? * ^ ^S^t&^J^ 
3*1. S2 3&C*JUT, !«|5I*iJSft^7B#A>«E)4-|5IflJS!jP3 

3*i-S„ S 2 1 ~2 3©-r^-C©Xr- v 7"^C*jW-S*iJ3£ 
A3YEST*^{Ctt, S2 4CCfct^T, lelifWfl) 
WBfefr**(fcS«c«r>4 3ti. m^^iJWr^i^oj ^ *i -So 

[0034] [Hl^§IJt!)A5|^Dl3nfc»-^(C«. i6©7 

?TtCfif-3rS*lil^*IJ«)h^^fiiFm(n)- *5^3tl. 
'W^ll 9 F$lJ©^6t2 2 OCCffi^jS ft&o S4 1 (Cfc 

mx-$>z>m^c\-£, s 4 zm&cte^xmjKmftWQfc 
S 4 8 «^tc*ji>-c*H5ies^ies*i5i**ij86 h 
tlio, 1 2©isifE&K^{c»^ivr&5t;*n&. 
o^3c^^cttii:jtt*aitc*s4 3n. is^jisnj^ 

±-C*S»^-«:«)S£lsIt^(c*.5 43*iS. ifijl 

[0035] ititR^«:*SJS^{C«. S 4 2K*SCi 

•c. mift[5lfei^©^fii{cic;D/ctBMx » 7"Ks 
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<Dtm* v y UifcfiBtt. ^(4b# ra^/c o ©gift* 

4&9> ^Ji5<b^-rci*5-c#^©-c*-5„ S4 4tC 

BgffiFL ^i&tsft, S4 5(cte^r, tg^fxy ^7'© 

£Ji2AKs <*cm-?K>xm£Mm hJl^^tfiAFm 

*6n-s„ -etr, s 4 6 tcfc^-t. Bua!©iEi^$iJSi> h 

^^MRflFL 4. >W:7y » KJM®P££g2 2 0#>6& 10 

l&S tl/c^|514$IJtti h;l^ffiFm(n-l)' 4. -£©H[5I£ 
ftJSfr hJU^fflFm(n-l)' iC^-fbSAFm *ttJ^./c<B {F 
m(n-l)' +AFm } 4©"t>|lMi (SI— g3fc[5J£f|HJKtj h ;l/ 
?<fi> 4. ^*M*IJKl h ;b * F d 4 ©/h£ gjfc 

^(Ctt. {Fm(n-l)' + A F m } *5^|g]i$lJS|| h ;u ^ 
C 0 0 3 6 ] »W#ifiMtKSg«Cfr<,>ig^(cW N fiHH^S 

*ti£g#iii£ilHji& h Ji'i'fii^feen-s,, s 4 8 tcfcti 

£$\m \-)vz> ±mmic ^ o r <, > & t, >vtmt,c & & 4 

6ft. ssotcfc^r. ^iai©ggsici6Dr[5i^$)j8j, 

h ^©If/JOM A F up^S 9 IC -7 v ~) X $ tl 

-eit, S 5 1 tcii^r. S^flJi!) h )l 1 F d 
4. B?lH©^[a^$IJSJi H;U>7fflFiiiCn-l)' tCttMSAF 
up?:Jn^./c<B (Fm(n-l)' +AFup} £<D/h£t,»2r#*g 30 

[003 7] -efttc>tf it, IhJ£$iJS!i K;u^35s@^$iJS6 

t>i'?±mmt l cm.-?tc'ik-c$>2>m-&< l ca. s 5 2tcfc(,> 

©*§£•«:«:. B«|5l©|||5i**iJKf h;U^fBFm(i>-i)' 
lal©g5j<[Bl£3Hjfti h ;U £ o tc <0 . f9@OS^@£$ll 
W h rt> * fS F m(n-l)" £^-|5|©g3fclp|£$l]8!j b)l>?m<b 

ti>m, myLfmhVfrfifi— s&cGi/cfts.fc^tc-r&c 

«M4>31± (lHl**IJlft h;U^^bSAFm £©40) . 40 
K5£fflJ: 0 /h3 (r>tt£ttj#fti3 -ft (IsI^SiJKi h JU ?^{t 
SAFm £IE4L) tc<0? Z>Z LftX* Z>. 
[003 8] tt±©<fc #5ISfe^©*IJ«j£|HK: £ 
*1«. 0*$IJK)p$IJ^f!t:^^/c $ tifc«£K:e#0£lW 
•tth'l/»ffitfO 4£*l£fc«>. Stfcicm 6 ft 

ft&<&ft{j. ni5fe$ijiaih-iu^©ffii$ij^ft?^3ns/c 

^^^"^©ffiT^rffllSIJ-r-SCi^-e^^o ^^tC, 50 
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Bu$B^»p^.6nsi5i^$ij»!i h;b^©is*in^ie^p$ijsn 
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fc&vm^Wfimi& ^ n . s 2 . 3 ^iBtt l -ri^f -r -5 su 
[0040] ±tanw^(c*3i,jr«. aiat^^M 

%Mm h * 9 mfiwm $ ti % £ 5 tc 3 nx c >tctt . ait 
h ;u 9 m^rnm ? n -s <t ^ tc -r -5 c 4 «> r $ 

tltCJSDTg^lel^lJR) h >i> 9 5 c <t 

mmmm «. r « . mihi ©hipj^ijuj h ^ «i tc Sufi 
M£.%m V)it>w.tm$x >j v yzjffitfcm-j^x&fez 

&tc. S4 8. 5 2 ©^ 7^ 7*tt^nr^r«^c 
C^. JSlHlt^SI-C^-SJS^tC^ S4 9~5 1 ^Htf?4a 
■C SJ£fMS& h * * ©If »P^Ji2*5fl])ftlJ 3^^/c^-C^J;l,^ 
©-C*-5„ 
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fct^r. @**u«)$is 1 4 . mmpmmiA 4©§*tc 

S*>#*iJ3£ 3 ti -5 5 «: b tdfi . Isl^SiJijj h ;b ©$y 
ffl, r;l^©*iJWC&ffi3ft&Hr>ltt£:-oi,>T 

<0. *©5%t?«f«: rJU?$U©^©S5«#**t,>-fe>-y- 
©.&K^<,>T©&ffliMi#5;|i*T U /c*>SA^^ffi 3 ft£ 

c^r^ ^**u-£mtfrt£lM&a^a2 4o. sum 
t&mssg 234 izmmtfitiimm 2 3 6 <t 0 . wan^oiB 

?KBE*IISiJ^S4 4(C*3CiT«. **SiHz>-9- 13 0—1 

3 6. 1 4, ?&jE-fe>-y-i 8o«, m. 

EE"fe>-9"96, 98, 1 2 0, SUteft -te >-y- 2 1 6<fc«3 

$e>tc > ^a^&6ftfc«gfc©4z>if-©5 •£©:£>& 

< £ h l oic-ot,i-r©^m^<i^Tb/ci«^tc^W 

^(t^TOfctTSCifln^-S,, l©-fe>-9"©(U^ 20 
<B€rffe©-fe>-y-©ffl^fil-eftffl-C^^*^C«. l©iz 
>1f £f&©-tz >•?<!: ©(, ^-Ttl^— ^©^fcUi»«^i^T b 
TC^n«i^©-C*2>„ mi*. ?£IE-fe>-y-9 8 tmEE 

■fe>-y- 1 2 o tvitmfiv&mmffitimT br^t* < -c 
[0042] $ etc, @^$uwijip*ij^fr*ij^is*isiafe 

*lJSj r ;U 9 fcfcc £ £ *># 6 C £ pJ^T « & 

■r. iio©7D-f+-h {c— sn^m-rmmm^m 

SB) r )\s?m*K X y s 36*R3EfiiK saJ: 0 

i>*§^£/h3ut§^£-c\ ii&£:W£-c&S3n.&,, is 
^«c*jc»r «. 0 1 i (c^-r <t 5 (c> tmx y ? ?•©*! 

C © <fc 5 ft , #SQfc is (, > r « . t@*t x y ? y#sg: 

«. — fetcmctiz. ^-tuc^r, H^jatih^^© 
s/c> isi^$)j»i)h^i'©^ii>fi^ > *a>Ftx y 7"©ittt] 
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[0043] S402, 403 ttte^Ttt. ±IBS 4 
2. 4 3£(5J««:. tB2t*y ^7*Ks*s*&«=,n. tl??t 
X'J ^^fgAKs L/"C. S4 0 4(C 

*jt^r. tm* y » *s^filKsU: t^>s 
*^*ij^3n€.„ ^{BKsU:D^#^«^c», S4 

0 5, 4 0 6^*51,^, itAAHtSn, ffl^tX y v 

-7*£iigAKs ic»-5i^-c0i i ©vy^rasn-sf"- 

S407(Ctel>r. g*^$IJKj HU^ffiFd £. b«I5|© 
HlB]^tlJ») h;U^fflFmCn-l)' *>6>?£4>SA Fmr=Sr?|C> 
/cffl (Fm(n-l)' -AFmr] £©/h3 C^*iS*Il*feffJ 
Sllf-^^fifFm - i^W. CCT, S3fc|5|£flHJg& h ;l- 

t»I^.«. {Fd, Fm(n-l)' -AFmr. 0}©^ 
©4>P^ffl*S*|5I*$iJ«j h;bi;fii<!:f€.©T*.5 0 
[0044] -entcM bX . ^iSlKM (+a*tx y 9 

y') Ks ^^SfilKslWTOJi-^tca, S40 8(C*$t,i 
^tA7&S0tC3*-l^„ S4 0 7CC*JC>T. S3j<|51^ 

fi]«jh^^fflFm • J&UfcjeSft***. #^a^o-c*-s> 

fcs!). S^UetfiAi h^^fflFd£HiTI5i©||la]*fe$lJKi 
^fBFm(n-l)' £©/jN3C^£3n.&„ C©J©^Ctt, 
IS^flJtb r;t^tt— ^©ffifC«/cn-5C<bfC)&:-S 0 Jfe 

*j, tB>itx y 7'Ks ^^Ksi©^:# 3 ittM^^c 

[004 5] 3 6(C. |5|^$lJ86^g l 4, mEEfflWmS. 
4 4©^i§«±feHJfe^]li«:*5WS'€-nc<:|5g6-r. fib© 
fg©^©i1-^CifeT§5„ ?«BESlJi6SI§4 4 4Cte 
UT. Ffl;U;jr. 7'a#-i'atAA'j^9 4fe^pj^-c 
Btt < . 7>fD^ IHSffl® ftft® ttfiBMSP? 9 2 , 

1 o 4 mvfflwic & k> . mtimExm vn>z timmm 
mm vfoft Mmtettfrnicm n ^> j: 5 «c . 

©Sfi8H§£]#9 2, 112. 114. 117. 118, 
1 4 0^feHFBJ^-C«A c c< , &$fc«(C *)—7tW7Vm. 
7 6 S;gWfc5 . mflSffliJi^MitC^n-eriy-T^* 

tC W y - T )l 7 6 ©*IJ® CC J; *) . BU^^EflJ 

^^tP*>©£Ofc0, jKEEiS4 8^. 7--X^##-r 
X £ y > «glJ(C . 1 0«±©xf< > 

^•^EEiSiT-Sctferirs,, ^>7"^g©fijwc«j: 
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tbTZZ. *«a#F©WJ»t>±IBiat^S8«:|IR5£3nft: * 
[0 04 6] 3 6(C. «EE«W)iga4 4©R*>»)CC. « 

Sfr* - * ic <fc 9 ; < ? F a* a - £ tc Jfl L/ tttt h ti z> nm.&) 

^U-+$IJffl)^g2 10, ;W:/y ? 2 

0, «»*-*«H»«Ea3 8Wj|»<0=J>tr»-ir4^ io 

(*4-r*Wa«EatW»W6*iTl»A:*J. Cft6£ 1 o© 

[04] ±ia®EE*II«)^g©^L--*SiJiaJ||g©ROM 30 

[0 5] jtieMSb h )\> znmy'v a© s 2 ©ntf © 
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[06] ±IB$I]«J h )V ffflffl^U £^ A© S 4 <Dm=s<D 
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